
LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

Posillico Consulting 
1750 New Highway 
Farmingdale, NY 11735 
ATTN: Mr. Ellis Koch 

May 8,2014 

SUBJECT: Glen Isle, Data Validation 

Dear Mr. Koch, 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on April 21,2014. Attachment 1 is a summary of the samples that were reviewed 
for each analysis. 

lOC Project #31685: 

SOG# 

160-5231-1, 160-5365-1 
160-5405-1, 160-5405-2 
160-5481-1, 160-5485-1 

Fraction 

Gamma Spectroscopy, Alpha Spectroscopy, Radium-
226, Radium-228 

The data validation was performed under category A and B guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004 

• USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review, EPA 540-R-10-011, January 2010 

Please feel free to contact us if you have any questions. 

Sincerely, 

Christina Rink 
Project Manager/Chemist 

L:lPosillicolGlen Islandl31685COV.wpd 



5,336 pages-DL Attachment 1 

:~~~1t~~aE~~!~mfi\!!~1f'1l!~~~!l!#,~~;~~§tQi~1{!Ls91t~~1t!lm~Ol,~i~~i~t~ltWli(~;~tfk~1!tmJl~)k.'~~~~~1i.1l§_6~11 
(3) Gamma Alpha 

DATE DATE Spec. Spec. Ra-226 Ra-228 
DC SDG# REC'D DUE (GA-01-R) (A-01-R) (903.0) (904.0) 

t1~~~~~sIDi1J~~~~-i W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S 

A 160-5231-1 04/21/14 05/12/14 2 2 2 2 2 0 2 0 

A 160-5231-1 04/21/14 05/12/14 

B 160-5365-1 04/21/14 05/12/14 0 0 

B 160-5365-1 04/21/14 05/12114 

C 160-5405-1 04/21/14 05/12/14 3 3 3 0 3 0 

C 160-5405-1 04/21/14 05/12/14 

D 160-5405-2 04/21/14 05/12/14 0 

0 160-5405-2 04/21/14 05/12/14 

E 160-5481-1 04/21/14 05/12/14 

F 160-5485-1 04/21/14 05/12/14 0 2 0 2 

F 160-5485-1 04/21/14 05/12/14 II IE. . 
i=== 

otal T/CR 8 11 8 11 10 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5231-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 30, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

FB004 
LT-X-002-6-8** 
LT-C-013-6-8 
FB003 
L T -C-O 16-8-1 0 
FB004DUP 
L T -X -002-6-8DUP 

LABID 

160-5231-1 
160-5231-2 
160-5231-3 
160-5231-4 
160-5231-5 
160-5231-1DUP 
160-5231-2DUP 

Associated QC Samples(s): 
Field Blanks: FB004, FB003 

FRACTIONS VALIDATED 

Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy**, Alpha Spectroscopy** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 

Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected from January 15, 2014 through January 
16, 2014 and were analyzed for gamma spectroscopy by method GA-OI-R, alpha spectroscopy 
for isotopic thorium and isotopic uranium by method A-OI-R, Radium-226 by EPA Method 
903.0, ahd Radium-228 by EPA Method 904.0. The data validation was performed in accordance 
with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004) and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Superfund Data Review, EPA 540-R-IO-Oll (January 2010), modified as necessary to 
accommodate the non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5231-1, Radiochemistry, Page 1 of 5 



Glen Isle, NYSDEC, Project Number: RWIl401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID 

PB (prep blank) 

Isoto e 

Actinium-228 
Radium-226 
Radium-228 

Sample results were qualified as follows: 

Level Detected 

0.01276 pCi/g 
0.01602 pCi/g 
0.01276 Ci/g 

Action Level 

<RL 
<RL 
<RL 

Associated Sa 

LT-X-002-6-8** 
L T -C-O 13 -6-8 
L T -C-O 16-8-1 0 

If sample concentration was < the reporting limit (RL) and:s the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and::; the Action Level, qualify the result as not detected (U) at the 
reported concentration. . 
Ifthe sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

Laboratory Job 160-5231-1, Radiochemistry, Page 2 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

Sample Isotope Reported Level Validation Action 

LT-X-002-6-8** Radium-226 0.972 pCi/g l.OOU pCi/g 
Radium-228 0.490 pCi/g l.OOU pCi/g 

L T -c-o 13 -6-8 Radium-228 0.711 pCi/g l.OOU pCi/g 
LT -C-O 16-8-1 0 Radium-228 0.648RCi/g 1.00U pGi/g 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID Isotope Level Detected Action Level Associated Samples 

PB (prep blank) Thorium-230 0.06449 pCi/g <RL LT-X-002-6-8** 
L T -C-O 13-6-8 
L T -C-O 16-8-1 0 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and :S the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

Sample Isotope Reported Level Validation Action 

LT-X-002-6-8** Thorium-230 0.671 pCi/g 1.00U pCi/g 
LT -C-O 13-6-8 Thorium-230 0.754 pCi/g 1.00U pCi/g 
LT -C-O 16-8-1 0 Thorium-230 0.540 pCi/g 1.00UpCi/g 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

Samples FB004 and FB003 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on samples LT-X-002-6-8** and FB004 for gamma 
spectroscopy and alpha spectroscopy. All criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5231-1, Radiochemistry, Page 4 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'U1' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rej ected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence ofthe analyte 
cannot be verified. 

Laboratory Job 160-5231-1, Radiochemistry, Page 5 of5 



LDC #: 31685A35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5231-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: L{ - ~q-IL/ 
Page:_I_of~ 

Reviewer: M& 
2nd Reviewer: en--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc A[ea 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum detectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

XI l=i",lrl hl"nk" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Commects 

A Sampling dates: 1-1t;-I4 +/AvOv~~ 

A Not reviewed for Cat A review. 
(/ 

A Not reviewed for Cat A review. 

SW 
A bur 
A Lcs 
A 
A Not reviewed for Cat A review. 

A 
N 

1'J1) FB= , L.J 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 

1 I FB004 W 11 21 31 

2 
;>f:"I' 

L T-X-002-6-8 S 12 22 32 

3 L T -C-013-6-8 ~ 13 23 33 

4 I FB003 W 14 24 34 

5 LT-C-016-8-10 C; 15 25 35 

6 I FB004DUP W 16 26 36 

7 L T-X-002-6-8DUP S 17 27 37 

8 18 28 38 

9 19 29 I PBvJ 39 

10 20 30d FBS 40 

I-/~-IL( 

Notes: ____________________________________________________________________________________ _ 

31685A35W.wpd 
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LDe #: 3Ibe5"A~l) 
SDG#: 

'----------~-----

. . 

Method:Radiochemistry(EPA Method GA- 01 - R} 

NISTtraceable standl!ll'ds used for I!III.cl!lllbra1lons? 

the check source identified by .Ity 8I'!d radionuclide? 

Were activities adjusted 10 reflect 811 sample dilutions and dry 
applicable to level IV vl!llidation? 

the Minimum Detectable Activities (MDA) < AL? 

RAD·EPklV version 1.0 

Page:.....Lof~ 
Reviewer: MG 

2nd Reviewer: cft..;= 



LDC#: 
SDG #':-------

I" 

RAD"EPA.N version 1.0 

VALIDATION FINDINGS CHECKLIST 

I • 

Page: .;}. of ~ 
Reviewer~(;" 

2nd Reviewer: cfL:= 



LDC #: 31685A35 

METHOD: Radiochemistry, Method GA-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

P ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~~--.!NC!;/!.!.:A!... Were blank analyses performed as required? If no, please see qualifications below. 
Y N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

.. . - --- - 0:: -- -. - - -------- -_ ........ __ . _ .. -_ .. 1.1

1 8'0;:'0 I 

Blank Sample Identification 
Action Limit 

2 3 5 

Ac-228 0.01276 

Ra-226 0.1602 0.972/1.00U 

Ra-228 0.01276 0.490/1.00U 0.711/1.00U 0.648/1.00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:IMarkIBlanksI3168SA3S.wpd 

Page:--Lof~ 
Reviewer: M G 

2nd Reviewer: ~ 



LOC #: 3\ Co g t; A ~c:> VALIDATION FINDINGS WORKSHEET Page:~of_'_' 
SOG #: Level IV Recalculation Worksheet Reviewer: M G 

METHOD: Radiochemistry (Method: G- A -0 \ -: R. 
2nd Reviewer: Q2 

Percent recoveries (%R) for a laboratory control sample. a matrix spike and a matrix spike duplicate'sample were recaluculated using the following formula: 

%R"'~x1oo 
True 

Where, Found = activity 01 each I1nalyte measured In the analysis Of the sample. 
True .. ~ctlvlty 01 ellch analyte In the source. . "'.:.; .. 

A matrix spike and matrix spIke duplicate ref~tlve percent difference (RPO) was r~alculated using the following formula: 

RPD == IS·DI x 100 
(8+0)/2 

~-~.---- ---~ 

SampJelD 

LCS 

-

{ 

-
-. - ---_. 

Where, S,.; Original sample actlvHy 
D .., Dupllcate'sample attlvlty 

------- .~ -.-----.-

. Type of Analyel. Analyte 

laboratory control sample 

---- --- ~~--- --

Found/S (unite) 

" AWI"- .·~'11 '. [. 90 .SO ~c ;/}) 

Matrbc spike sample 

- -
'. 

Duplicate RPD 

T/-Jog 
O.lb~ ~C;k\ 
! 0.019\ 1} 

Chemical recovery 

- -

-- -- ----------- . ---~~- ~ - ----

Recalculated 

True/D (unite) %R or RPD 

1/01 {pC;~ Ate 

- -

R£R 

O.It;~0 ~Ci~ \ 
t 0.0/76 It; o < ~t; 

---

Reported 
AooeptabJo 

%R orRPD (YIN) 

CJ<'o Y 

- -

R6~ 

0. ~~ y 

- -

. .ii!r.f1·, . .... 
Comments: Refer to appropriate worksheet for list of qualifications an«:f; .• ociated samples .when reporledresults do .not agree within 10.0% of the recalculated results. 

'. 

'Tn,.,..."" .ot! 

, 



LDC #: 3/~e5 A 3S 
SDG#: ___ _ 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - () 1- R 

Page:-1-.o'f-L-
Reviewer: MG-

2nd reviewer: W 

ase see ,qualifications below for all questions answerectNN". Not applicable questions are identified as "N/AA. 
N N'A Have results been reported and calculated correctly? 
N N 'A Aie results within the calibrated range of the instruments? 

Analyte results for _~~*~_;J...:., __ F_b_-_J_'_Y ___ ~ ______ reported with a positive detect were recalculated 
and verified using the following equation:, 

Activity = 

(cpm • bckgrd cpm) 
(2.22) (E) (VoI)(CF) 

E = Efficiency 
Vol = Volume 

Recalculation: 

(1l-{.7f J.p s ) ( d 7. 0 '5 

OF = %R. Self-absorbance, abundance, ect. 

# SampJelD Analyta 

I I ? Plo -' JI4 i 

I , 
:", ! 

I '.' -" . 

I I 

r 
J 

I 
I 

I '. 

! 

!i 
f 

1 
I 

, 

! I 

I 

Reported Calculated 
Concentration Concentration Acceptable 
(pCi/~ ) (pc; /'1. ) (YIN) 

O·Lf'i"ro o .l.( ~ <0 Y 

.' .-
':~. 

:. "~ 

.. 
" 
~~,~ .. 

No~:, __________________________________________ ~ _______________________________ _ 

RECALC.S5 Version 1.0 (3/2/2000) 



LDC #: 31685A36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5231-1 Cat AlCat B 
Laboratory: Test America, Inc, 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4 - ~'1- H 
Page:_I_of_l_ 

Reviewer: 1'1 G 
2nd Reviewer: CI1-

The samples listed below were reviewed for each of the following validation areas, Validation findings are noted in attached 
validation findings worksheets, 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

~alidation Area I I Comments 

Technical holding times A Samplinq dates: l-(t:)-IL{ +hV-O()4~ 

A -V 
Initial calibration Not reviewed for Cat A review, 

Calibration verification A Not reviewed for Cat A review, 

Blanks CSW 
Matrix Spike/(Matrix Spike) Duplicates A 1)VP 

Laboratory control samples A Leg 

Carrier recovery A 
Minimum detectable activity (MDA) A 
Sample result verification A Not reviewed for Cat A review. 

Overall assessment of data A 
Field duplicates N 
F'iplrl hl"'nk'" 

..c RL ND FI3==- I if 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

o = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 

1 I FB004 vJ 11 21 31 

2 L T-X-002-6-8 If '* <0 12 22 32 

3 L T -C-013-6-8 ~ 13 23 33 

4 I FB003 W 14 24 34 

5 LT-C-016-8-10 S 15 25 35 

6 I FB004DUP vJ 16 26 36 

7 L T-X-002-6-8DUP S 17 27 37 

8 18 28 38 

9 19 29 \ P13W 39 

10 20 30' f'I3S 40 

I-{(:,-I'-/ 

Notes: ____________________________________________________________________________ ___ 

31685A36W.wpd 
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LOe #: '31'=>65' A? <'0 
SDG#: 

--------~-------

NDIINGiS.(~HE:CI<l.IST 

Method:Radiochemistry(EPA Method A .. at - R 

NIST traceable standards used for all calibrations? 

the check source identified by activity 8I1d radionucllde? 

cheCk sources Inclucling' background counts analyz!KJ at therequlrled 
IITro..,Uoorn:;;V .and wHhin laboratory control 

a duplicate sample anaylzed. at the 

all duplicate sampledup/lcate ~rror rations (DER) ~1.42? . 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

Page:--Lof~ 
Reviewer: MG-

. 2nd Reviewer.:cJ1.-' 



LDC#: VALIDATION FINDINGS CHECKLIST 
SDG #: ______ _ 

RAD"EPA.N version 1.9 

I • 

.~\ . 

Page:·~ of ~ 
Reviewer~(5 

2nd Reviewer: dl---



LDC #: 31685A36 

METHOD: Radiochemistry, Method A-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

P ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were blank analyses performed as required? If no, please see qualifications below. 
Y N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Associated Sam 

-._. on._ 'I Blank 
I Action Li 

Sam ole Identification 

2 3 5 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:IMarkIBlanksI3168SA36.wpd 

Page:_'_of-.-L 
Reviewer: M G 

2nd Reviewer: ~ 
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lOC #: 3\loS~ A '3<0 . VALIDATION FINDINGS WORKSHEET 
SOG #: Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_.:.-A.:...,-_O_._, ':""_R _____ -I 

Page:_·· _I_of_'_ 
ReVjeWer:~ 

2nd ReViewer:~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike dupllcate·sample wer.e recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found 0= activity of each IlnWyte measured In the analysis ·of the sample. 
True ... ~ctlvlty of each anlll~e In the 8ouree. . . .".;: ... 

A matrix spike and matrix spike duplicate refa~e percent difference (RPO) was r~calculated using the fol/owing formula: 

RPD == IS·Df x 100 
(8+0)/2 

-

SamplelD 

LCS 

-

7 

?. 

Where, s.: Original sample actlvHy 
o· ... Oupllcate'sample activity 

-

. Type of Anal.ysls Analyle 

laboratory oontrol sample 

':';'.'" .. -r'1I\:'; ~30 

Matrbc spIke sample 

-.. 

Duplicate RPD 

0-.;236 

Chemical recovery 

T'h-;)t?-'t 

Recalculated 

FoundlS (unite) True/D (unb) %RorRPD 

. ~4.IO (rC;~ ;}L{ .. ~ .. ~C1) ~e 

- - -
\<-eR 

0.544 ~C;/y 
t- o.,~~ 

O. t;7 7 (rc~/c" 
! O .. (b8 }J 0./0 

.. 

I 

II. I.t, I d- (apm) .13,50; (dftwl) 84.0 

ReDarted 
Acoaptablo 

%RorRPD (YIN) 

qe y' 

- -
R.eR 

O. , 0 y 

Bt...(·O 1 
. .,.i!i:~~.:. '". ," 

Comments: .. Refer to appropriate worksheet for list of qualificationS: and.:Moclated samples .when reported . results do .not agree within 10.0% of the recalculated results. 

'. 

'-""'''1 ,... Qt 

, 
I 



LDe #: '31 ~ e Ii A 3 (;, V AU DATI ON FINDINGS WORKSHEET Page:-l-of-L-
SDG #: Sample Calculation Verification 

METHOD: Radiochemistry {Method: A - 0 (- R 

Reviewer: ~ 
2ndre~ewer: : 

N N 'A Have results been reported and calculated correctly? 
i O sr .q- below for all questions answered"N', Not applicable questions aro identilled as 'N/A", 

Y N N 'A Ate rG$ults within the calibrated range of the instruments? 

#-;). T~- ;;3~ Analyte results for _-:-:~~--lj~~ _____________ reported \,\/ith a positive detect were recalculated 
and verified using the following equation:· 

Activity = 

(cpm • bck9rd cpm) 
(2.22)(E) (Vol)(CF) 

Rece.!eulation: 

eoT :~~:~:; (;2.~;1) ( o. ~789)( I. 00;;>°0) (D.? 3G)9 ) ({ . OO~ ) 
CF = %R. Self-absorbance, abundance. eel . 

.1 
Reported 

con~tion 
# Samp.elD Analyte '", (pC. ) 

I 
\ ~ T'" -: d'3 ~ 0.7 00 

I U - d 3 3 / J '3L{ o. ~ (')... 
jl -.' 

I 

. 

! 
I 
! 
I 

I I 

i 

.. 

I 

calculated 
con~tlon Acceptable 
( pe, ) (YIN) 

v y 0.700 

0.(0 I '-I i 

" .-
.~-. 

:,", 

." 
....... 
. ~, ... ~ . 

Note:, _____________________________________ _____ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31685A29a 

SDG #: 160-5231-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Cat Aleat ir' 

METHOD: Radium 226 (EPA Method 903.0) 

Date: L.f - J cr - , l.{ 
Page:iotL 

Reviewer: M <I 
2nd Reviewer: UL... 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticD A[ea I I CcmmeDts 

I. Technical holding times A Sampling dates: 1-/~-'4 t-{" V'O U4 ~ 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(11 l=i",lrl hbnln> 

Note: A = Acceptable 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N V\ot V'e q fA I v-eJ 
A LcS 

.... 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

NJ) FB::: I ~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank N = Not provided/applicable 

SW = See worksheet FB = Field blank EB = Equipment blank 

Validated SCjmples: •• Indicates sample underwent Cat B review. 
?t I I \V4 tell' 

1 FBOO4 11 

2 FB003 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 f'BW 40 

(J 
/"-/ ~ -, If 

Notes: ____________________________________________________________________________________ _ 

31685A29aW. wpd 
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LDC #: 31685A29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5231-1 Cat Neat B.. 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4-JCf- (L/ 
Page:Lof~ 

Reviewer: M G-
2nd Reviewer: 01--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea I I Comments 

I. Technical holding times A Sampling dates: 1-15-11.{ .f"''''()U~''' 
II. Initial calibration 

III. Calibration verification 

IV. Blanks 

v. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Carrier recovery 

VIII. Minimum detectable activity (MDA) 

IX. Sample result verification 

X. Overall assessment of data 

XI. Field duplicates 

)(11 \=;oln hi""",, 

Note: A = Acceptable 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N 11\-0+ ve, IA. " verJl 
A LC.~ 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

Nt) Ff3= I I ~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank N = Not provided/applicable 

SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
ai/ w~+ev 

1 FB004 11 

2 FB003 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 P~w 40 

v 
I-I' -It.( 

Notes: ____________________________________________________________________________ ___ 

31685A29bW.wpd 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5365-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: May 8, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-G-029-2-4** 
FBOll 
DUP008 
FBOIIDUP 
DUP008DUP 

LABID 

160-5365-1 
160-5365-2 
160-5365-3 
160-5365-2DUP 
160-5365-3DUP 

Associated QC Samples(s): 
Field Blanks: FBO 11 

FRACTIONS VALIDATED 

Gamma Spectroscopy* *, Alpha Spectroscopy* * 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy 
Gamma Spectroscopy 

Field Duplicate pair: LT-G-029-2-4** and DUP008 

The above-listed water and soil samples were collected on January 28, 2014 and were analyzed 
for gamma spectroscopy by method GA-OI-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-Ol-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-JO-Oll (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5365-1, Radiochemistry, Page lof6 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID Isotope Level Detected Action Level Associated Samples 
on (n,.~;, hl"nk) Uranium-235 0.01620 pCi/g <RL LT-G-029-2-4** 

DUP008 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and:::; the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and:::; the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and:> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

Laboratory Job 160-5365-1, Radiochemistry, Page 2 of6 



Glen Isle, NYSDEC, Project Number: RWI1401 

I Sam~le I Isoto~e I Re~orted Level I Validation Action I 
LT-G-029-2-4** I Uranium-235 I 0.0953 pCi/g I 1.00U pCi/g 
DUP008 I Uranium-235 I 0.0803 pCi/g I 1.00U pCi/g 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

FBOll was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID 

PB (re blank) 
PB (prep blank) 

Isoto e 

Thorium-230 
Uranium-233/234 
Uranium-238 

Level Detected 

0.01357 CiIL 
0.06962 pCi/g 
0.06071 Ci/ 

Action Level Associated Sa 

<RL FBOll 
<RL LT-G-029-2-4** 
<RL DUP008 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :s the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and :s the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

I Sam~le I Isoto~e I Re~orted Level I Validation Action I 
FBOll Thorium-230 0.135 pCi/g 1.00U pCi/g 
LT-G-029-2-4** Uranium-233/234 0.561 pCi/g 1.00U pCi/g 

Uranium-238 0.516 pCi/g 1.00U pCi/g 
DUP008 Uranium-233/234 0.710 pCi/g 1.00U pCi/g 

Uranium-238 0.735 pCi/g 1.00UpCi/g 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

FBOII was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-226 

No isotopes were detected above the minimum detectable activity (MDA). 

Laboratory Job 160-5365-1, Radiochemistry, Page 3 of6 



Glen Isle, NYSDEC, Project Number: RWI1401 

FBOll was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

FBOll was identified as a field blank. No analytes were detected above the reporting limits in 
the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on samples FBOll and DUP008 for gamma 
spectroscopy. All criteria were met. 

Field Duplicate Results 

Isotopes were detected in the field duplicate samples. The following table summarizes the 
concentrations and validation actions taken. 

Gamma Spectroscopy 

Activity (pCi/g) RPD Difference 
T LT-G-029-2-4** DUP008 (Limit~ ~Limit~ 

Actinium-228 1.18 0.852 32 «100) -
Bismuth-212 1.17 0.971 19 «100) -
Bismuth-214 0.832 0.644 25 «100) -
Lead-210 0.891 0.743 18 «100) -
Lead-212 1.26 0.934 30 «100) -
Lead-214 .930 0.696 29 «100) -
Potassium-40 20.4 14.8 32 «100) -
Radium-226 2.44 1.65 - 0.79 «2.00) 
Radium-228 1.18 0.852 - 0.328 (<2.00) 
Thorium-234 1.06 0.805 - 0.255 «2.00) 
Thallium-208 0.393 0.315 - 0.078 «0.200) 
Uranium-235 0.0953 0.0803 - 0.015 «2.00) 
Uranium-238 1.06 0.805 - 0.255 «2.00) 
Protactinium-234m 2.58 2.26 - 0.32 (<20.0) 

-=no actIOn reqUIred 

For soil results> 5xRL and RPDs > 100; estimate (J) results in the field duplicate pair. 
For soil results < 5xRL; the sample and duplicate results must be within 2XRL. 

Laboratory Job 160-5365-1, Radiochemistry, Page 4 of6 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Alpha Spectroscopy 

Activity (pCi/g) RPD Difference 
Isotope LT-G-029-2-4** DUP008 (Limits) (Limits) 

Thorium-228 0.844 0.767 - 0.077 (S2.00) 
Thorium-230 0.882 0.527 - 0.355 (S2.00) 
Thorium-232 0.852 0.428 - 0.424 (::;2.00) 
Uranium-233/234 0.561 0.710 - 0.149 (S2.00) 
Uranium-238 0.516 0.735 - 0.219 «2.00) 

-=no actIOn reqUIred 

For soil results> 5xRL and RPDs > 1 00; estimate (J) results in the field duplicate pair. 
For soil results < 5xRL; the sample and duplicate results must be within 2XRL. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5365-1, Radiochemistry, Page 5 of6 
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Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (1) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 
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LDC #: 31685835 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5365-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: 4 - ~'1- \ l\ 
Page:~of_l_ 

Reviewer: M G 
2nd Reviewer: dL.-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidation A[ea 

I. Technical holding times 

II. Initial calibration 

III. Calibration verification 

IV. Blanks 

V. Matrix Spike/(Matrix Spike) Duplicates 

VI. Laboratory control samples 

VII. Minimum detectable activity (MDA) 

VIII. Sample result verification 

IX. Overall assessment of data 

X. Field duplicates 

XI FiAlrl hl<lnk" 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: /- Je,-ILf 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

Sv.i 

A bUr 

A LC~ 

A 
A Not reviewed for Cat A review. 

A 
SIAl 1):= 1+3 
N\) Ft3:: d-

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I 

Validated Samples: •• Indicates sample underwent Cat B review. 

1 L T-G-029-2-4 *~ 5 11 21 31 

2 ~ FB011 W 12 22 32 

3 DUP008 S 13 23 33 

4 ;;l FB011DUP vJ 14 24 34 

5 DUP008DUP S 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 I Pr3S 39 

10 20 30) f'SvJ 40 

Notes: ________________________________________ _ 

31685B35W.wpd 



LDe #: '311065"' t3 35 
SDG #: -----------------

Method:Radiochemistry(EPA Method G4 -0 \- R} 

NIST traceable standards used for all calibrations? 

the check source· identified by acllvlty radionuclide? 

a matrix spike (MS) analyzed for each matrix In 'this SOG? If 
which matrix does not have an assoqlated MS/MSD,or 1Vl;::>IUIJr-, 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

Was a duplicate sample anaylzed at the frequency of 5% in this SDG? 

------

all duplicate sample duplicate ~rror rations (DER) !S1.42? 

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD·EPA.lV version 1.0 

Page:..i.of2 
Reviewer: MG 

2nd Reviewercl=-:: 



LDC#: 
SOG #:, ______ _ 

analytes were detected in the field blanks. 

RAD"EPA.lV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I • 

Page: .;;. of ~ 
Reviewer~~ 

2nd Reviewer: oil.---



LDC #: 31685B35 

METHOD: Radiochemistry, Method Ga-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were blank analyses performed as required? If no, please see qualifications below. 
~ Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Associated Sam 

Blank II Action Lim;. Sample Identification 

3 

U-235 0.01620 I 0.0953/1.00U I 0.0803/1.00U I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\8Ianks\3168S83S.wpd 

Page:_I_of_'_ 

Reviewer: M (} 
2nd Reviewer: c:::>p 

~ 
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LDC#: 31685835 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Radiochemistry (Method: GA-01-R) 

Page:_I_of_1 
Reviewer: M (;-

2nd Reviewer: Cf\/ 

Activity (pCi/g) (~100) Qualify Parent 
Difference Limits Only 

Isotope 1 3 RPD 

Ac-228 1.18 0.852 32 

Bi-212 1.17 0.971 19 

Bi-214 0.832 0.644 25 

Pb-210 0.891 0.743 18 

Pb-212 1.26 0.934 30 

Pb-214 0.930 0.696 29 

K-40 20.4 14.8 32 

Ra-226 2.44 1.65 0.79 (~2.00) 

Ra-228 1.18 0.852 0.328 (~2.00) 

Th-234 1.06 0.805 0.255 (~2.00) 

TI-208 0.393 0.315 0.078 (~0.200) 

U-235 0.0953 0.0803 0.015 (~2.00) 

U-238 1.06 0.805 0.255 (~2.00) 

Pa-234m 2.58 2.26 0.32 (~20.0) 

V:\FIELD DUPLICATES\FD _lnorganrc\31685B35. wpd 



LOG #: 3llo 8 t; B '3'5' 
SDG#: -----

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_G_A_-_Q_,_I._-_R _____ ---' 

Page:' I ofl ----
Reviewer:~ 

2nd Reviewer: 

Percent recoveries (%A) for a laboratory control sample, a matrix spike and a matrix spike duplicate'sample were recaluculated using the folloWing formula: 

%fI = E2ill!!L x 100 
True 

Where, Found = activity of each ancilyte moasured In the MaJysls Of tho sample. 
True == activity of each analyte In the sClurca.,'",; , 

A matrix spike and matrix spike duplicate relative percent difference (APD) was recalculated using the following formula: 

RPD =: :S·OI x 100 
(S+D)/2 

- -- -~------~------

Sample ID 

LC5 

-

5 

-

Where, S"; Original sample flctlvHy 
o i::: Duplicate" sample activity 

--- -

Type of Analysis Analyte 

Laboratory oon\rol sampl9 

Cs - 1'31 

Matrbc spIke sample 

-

[)upl/cme RPD 

Ra.. - :JJ8 

Chemical recovery 

-

-.------. ------.-------------- ----------~--------------- - ----------------~ 

Rocalculated 

Found/S (uhlts) True/I) (units) %Ror RPD -
3':)· ~ d. 

~C;Ia' ,..) 35'.8 ~G;1) 9<1 
-

- - -
....... . .. - -.. -

D. 05;2 ~C;/~) 

!. O.O~5ro 

O.q40.1~c:~) 

! o.(oro ~ Q.l-/L{ 
... _ ... - -

- - -

_ .. 
ReDOrted 

I %R ~~RPD Acceptablo 
(YIN) 

9<1 Y 

- -
. -

o . t.f t.f Y 
-

- -

.' ~~x~.;~\ 
Comments: Refer to appropriate worksheet for list of qualifications and;@@oclated sarnpleswhen reported results do not agree within 10.0% of the recalculated results. 

"_ ... _' ... ~ .. of " '''''''''~f'1uno ...... \ 

-

I 

I 



LDC#: '3/b65B3S VALIDATION FINDINGS WORKSHEET 
SDG #: Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - 0 (- R. 

Page:~oi-.L 
Reviewer:_-:M.~G..:..-_ 

2nd reviewer:_.....lC"":)_V __ 

PI ase see .qualifications below for all questions answered "N". Not appiicable questions are identified as "N/A", 
Y N N 'A HaVe results been reported and calculated correctly? 

N N 'A Are results Within the calibrated range of the instruments? 

Analyte results for .. _ ~~1t~_' ..!.) __ R_a._-_~_d_k, ________ ;,eported '~Jith a positive detect were recalculated 
and verffied using the following equation; 

Aotivlty = 

(cem - bckgrd cpm) 
(2.22) (E) (Vol)(CF) 

E == Efficiency 
Vol == Volume 
OF == %R. Self-absorbance. abundance, ect 

# 
I 

Sample 10 

! I 'I I 

I 
I 
jl "., 

Ii 
jf 

II 
II 

I 
~ .. 

I' 
jl 

, 

I 
I I 

I 

! 

I! 
! 
I 
I 
I. 

r .1 

I 
I 
i , 

Recaleulation: 

50fo.8 

1 
AnaIyW 

1<.4.- ·J(}to 

I 

, 
I 

;;,43£)3 

Reported Calculated 
ConCGntl'atlon Concentration AcceptlOble I 

(I'Ci/4 ) (rCi~ \ ('fIN) I I 

c9. 'it L{ d. L(J} Y I 
I 

.\ 
j 

I' 

I 
, 

- I 
I 

":! I .. 

, . .::;:. I 
i , 
I 
i 

I 
if 

I 
! 

I 

Note:: _______________________ -:--_________________ _ 

.. 

RECALC.SS Version 1.0 (3/2/2000) 



LDC#: 31685836 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5365-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 11-,?l'J - I t1 
Page:_l of_l_ 

Reviewer: M G-
2nd Reviewer: dL--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

~alidation A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

1=; .. 1,.. 1-.1<>nl<" < 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

RL 

I I Comments 

A Sampling dates: (- ~B-I~ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

SW 

N V\o-t v-eq tA." v-~ 
A L-C S 

v 

A 
A 
A Not reviewed for Cat A review. 

A 
SVV' D:: I "\- '3 

N'D F~ :: ~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

JE-* '5 1 L T-G-029-2-4 11 21 31 

2 'l FB011 vJ 12 22 32 

3 DUP008 S 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 ' 
PBS 39 

10 20 30:1 P5vJ 40 

Notes: ________________________________________________________________________________ __ 

31685B36W.wpd 
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LOC #:,_3_1_~_e_~_B_3_<'o_ 
SOG #: 

VA 
.{;;\ t:?~j1?';~~fl:*~~r . 
_ION FINDINGS.CHECKLIST 

-----------------

Method!Radiochemistry(EPA Method A -0 I - R 

NIST traceable standards used for all calibrations? 

the check source identified by adlvity and radionucllde? 

cheCk sources including background counts analyzed at the requirled 
ilm...,u, .. nr:v .and within laboratory control limits? 

a matrix spike (MS) analyzed fo~ each matrix in 'this SDG? If 
matrix does nat have an MS/MSD .or ,u,,,,,,u.Jr£ 

the MS percent recoveries (o/oR) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 

was taken. 

a duplicate sample anaylzed at the frequency of 5% in this SDG? 

all duplicate sample duplicate error rations (DER) .$.1.421. 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

--------. 

Page:iof2 
Reviewer: MG 

2nd Reviewer: cr:: 



LDC#: 
SDG #:-------

analytes were detected in the field blanks. 

RAD"EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I , 

Page: '~of ~ 
Reviewer: M~ 

2nd Reviewer: czt.----: 



LDC #: 31685836 

METHOD: Radiochemistry, Method A-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were blank analyses performed as required? If no, please see qualifications below. 
~ Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Cone. units: pCi/L Associated Samples: all water 

I Isotope II Blank 10 I Blank Sample Identification 
~ Action Limit 

2 

Page:.-Lof_'_ 
Reviewer: M G 

2nd Reviewer: CC 

~ 
66B~~~10135===l=/1'00=4-ul ~=l==--+===*==_===-= --+---=l== -+-===*== ---I===l=_= -+---=l== ---+-====F== --+-===l=------i=i 

-_ .. _. _ .... _. _ .. .. _---,---- -_ .. ,,..'--' _ .. -_ .. 
IliPO II BlaokiD I BI.nk Sample Identification 

~ G Action Limit 
>' PB 1 3 

U-233/234 0.06962 B 0.S61/1.00U 0.710/1.00U 

U-238 0.06071 0.S16/1.00U 0.73S/1.00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31685B36.wpd 



LDC#: 31685836 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Radiochemistry (Method: A-01-R) 

Activity (pCi/g) (':100) 
Difference 

Isotope 1 3 RPD 

Th-228 0.844 0.767 0.077 

Th-230 0.882 0.527 0.355 

Th-232 0.852 0.428 0.424 

U-233/234 0.561 0.710 0.149 

U-238 0.516 0.735 0.219 

Page:_I_oCL 
Reviewer: M G 

2nd Reviewer: OJ /' 

Qualify Parent 
Limits Only 

(~2.00) 

(~2.00) 

(~2.00) 

(~2.00) 

(~2.00) 

V:\FIELD DUPLICATES\FD _lnorgamc\31685836.wpd 



LOC #: 3l ro 8 C; 13 3<'0 
SOG #: ----

. VALIDATION FINDINGS WORKSHEET 
level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: __ A_-_o_,'_,-_R _____ --J 

Page:·/ of/ -- --
Reviewer: fV\ G= 

2nd Reviewer: ~ 
-:z 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = E2!m!!.. x 100 
True 

Where, Found == activity of each anmyte measured In the Malysls Of the sample. 
True "" activity of each analyte In the source. . ", ",' , 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was r.::calculated using the following formula: 

RPO == Is·ol x 100 
(S+0)/2 

I 
-------------- ~--

SampJelD 

LcS 

-

-

t 

Whem, S == Original sumple ftctlvHy 
o == Dupllcate'sample activity 

-~---.-

Type of AnalysIs Analyte 

Laboratory control sample 

U -J33/~3L{ 

Mattix spike sample 

-
" 

DuplJcate RPD 

-

Chamlee! recovery 

V-IS? 

--- ----- ----

Recalculated 

Fourld/S (units) True/D (units) %RorRPD 

~ .446 erc~/}) ro.37 (PC'i /0 { 

- - -

- - -
--". 

/3,303 (cJP~ I~· '-f~ (dr'" ~ 80.9 
"" " 

-

RepOrted 
Acceptablo 

%R orRPD (YIN) 

10[ Y 

- -

- -

8;), ~ Y 
~:~~\j~~\ .'. -. 

Comments: Refer to appropriate worksheet for list of qualifications and:Msociated samples when reported results donol agree within 10.0% of the recalculated results. 

'. 

Tn,.",),... ~c \.' ......... 1 ........ 1'\ 1~/",'>"""n\ 



LDC #: '3/b65B'3 (., VALIDATION FINDINGS WORKSHEET Page:--1-oi~ 
SDG #: Sample Calculation Verification 

METHOD: Radiochemistry (Method: /...\. - 0 (- R 
Reviewer: MG-

2nd reviewer: C:tL 

pi ase see .qua/ifications below for all questions answered "N", Not applicable questions are identified as "N/A". 
Y N N 'A Have results been reported and calculated correctly? 
Y N N 'A Are results within the calibrated range of tJ,e instruments'? 

Analyte results for. J+ (, U - ) '3 B reported '<'lith a positive detect were recalculated 
and verified using the following equation:. 

AetiVIty = Recalculation: 

II 

I 
! 

I 
! 
! 

I 

II 
j 

I 
1 
I 
! 

,I p 
II 
I' 
I 
i 
! 
II 
I, 
I 

I 
I 
Ii 
!, 
u 

I 
I 
I 
! 

(cern· bckgrd cprn) 
(2.22)(E) (Vol)(CF) 

# SamplelD 

I I 
I 
, 
I 

I 

( 4 7/ /80 ) - (D. 'ibd5/'80 ) 

I 
Ana!yte 

(Vl - ~30 

U - d36 

-0' I 

I 

.. 

I 
I . I 
j 

I 

i 

j 
l 
I 
I 
I 
I 

I 
I 
I 

i i1 
Reported Calculated ! 

Concentration concerication Acceptable I 
cre'A ) (rei .~ ) (yIN) ! 

O. B8
v
J <'). ~)~ ~ y I 0.5/1.0 O . .s'IG:, j, 

I I 
I 

I ! 
j 

II 

1 -
-' .. 

. ' .0 
:.. .~: . 

I 
,I 

il 

I 

'I 
1\ 

I 

I 

I 
I I I 

Note: _____________________________________ ____ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31685B29a VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5365-1 Cat Meat 8 
Laboratory: Test America. Inc. 

METHOD: Radium 226 (EPA Method 903.0) 

Date: if - ~~ - "-1 
Page:-.lofl 

Reviewer: M G 
2nd Reviewer: I?---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

llalidatico A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

i=i",lrl hl:>nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

<: RL-

I I Ccmmeots 

A Samolina dates: I-J8-ILf 
N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N lI\ot veqv i v-e.d 
A LCS L 

A 
A 
N Not reviewed for Cat A review. 

A 
N 

Nt) 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: *. Indicates sample underwent Cat B review. 
wC\te.,.. 

1 FB011 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 p~W 40 

Notes: ____________________________________________________________________________ ___ 

31685B29aW.wpd 

I 



LDC#: 31685829b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5365-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4 - ;; q - I L..f 

Page:iofi 
Reviewer: tv\. (;..-

2nd Reviewer: de 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(11 

Note: 

I ~alidatioD A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) DURlicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

1=;",1'" hl<>nk", 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

A Sampling dates: 1- .;Ie - , t.( 

N Not reviewed for Cat A review. 

N Not reviewed for Cat A review. 

A 
N VU)t v-e~ '" " v- eo{ 

v 

A LCS 

A 
A 
r-j Not reviewed for Cat A review. 

A 
N 

ND F'T3= ( 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
vJ 'til. + ell" 

1 FB011 11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 pp,w 40 

Notes: ________________________________________ _ 

31685B29bW.wpd 
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Glen Isle, NYSDEC, Project Number: RWI1401 

Site: 
Laboratory: 
Report No.: 
Reviewer: 

Date: 

Glen Isle 
Test America St. Louis, MO 
160-5405-1 
Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 
May 1,2014 ' 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-R-001-0-5** 
LT-R-001-5-10 
LT-R-001-GW 
LT-R-002-GW** 
FB014 
FB015 
LT-R-003-GW** 
LT-R-001-0-5DUP 
LT-R-001-GWDUP 
FB014DUP 

LABID 

160-5405-1 
160-5405-2 
160-5405-3 
160-5405-4 
160-5405-5 
160-5405-6 
160-5405-7 
160-5405-1 DUP 
160-5405-3DUP 
160-5405-5DUP 

Associated QC Samples(s): 

FRACTIONS VALIDATED 

Gamma Spectroscopy* *, Alpha Spectroscopy* * 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma'Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy**, Alpha Spectroscopy**, Ra-226**, Ra-228** 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228 
Gamma Spectroscopy**, Alpha Spectroscopy**, Ra-226**, Ra-228** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy, Ra-228 
Ra-226 

Field Blanks: FB014, FB015 
Field Duplicate pair: None Associated 

The above-listed water and soil samples were collected on January 31,2014 and were analyzed 
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and 
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by 
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency 
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review, EPA 540-R-IO-Oll (January 2010), modified as necessary to accommodate the non-CLP 
methodologies used. 

Laboratory Job 160-5405-1, Radiochemistry, Page 1 of5 



Glen Isle, NYSDEC, Project Number: RWI1401 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which, a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

Laboratory Job 160-5405-1, Radiochemistry, Page 2 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

BlankID Isotope Level Detected Action Level Associated Samples 
PB (prep blank) Lead-214 0.01915 pCi/g <RL LT-R-00I-0-5** 

LT-R-001-5-10 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :s the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was> the RL and :s the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

No samples were qualified since the associated sample results were nondetect. 

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Alpha Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID 
PB (prep blank) 

PB (prep blank) 

Isoto e 

Thorium-230 

Uranium-233/234 
Uranium-238 

Sample results were qualified as follows: 

Level Detected 

0.1357 pCiIL 

0.06962 pCi/g 
0.06071 pCi/g 

Action Level 

<RL 

<RL 
<RL 

Associate 

LT-R-OOI-GW 
LT-R-002-GW** 
FBOl4 
FBOl5 
LT-R-003-GW** 
LT-R-00I-0-5** 
LT-R-001-5-10 

If sample concentration was < the reporting limit (RL) and :s the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was > the RL and :s the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
Ifthe sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

Qualified sample results are listed in the table below. 

Sample Isotope Reported Level Validation Action 
LT-R-00I-0-5** Uranium-233/234 0.586 pCi/g I.OOU pCi/g 

Uranium-238 0.467 pCi/g I.OOU pCi/g 
LT-R-001-5-10 Uranium-233/234 0.590 pCi/g I.OOU pCi/g 

Uranium-238 0.684 pCi/g l.OOU pCi/g 
LT-R-OOI-GW Thorium-230 0.117 pCiIL l.OOU pCiIL 
FBOl4 Thorium-230 0.173 pCiIL I.OOU pCiIL 
FBOl5 Thorium-230 0.175 pCiIL I.OOU pCiIL 

Laboratory Job 160-5405-1, Radiochemistry, Page 3 of 5 



Glen Isle, NYSDEC, Project Number: RWI1401 

These results can be used for project objectives as nondetect (U) which may have a minor impact 
on the data usability. 

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Radium-226 

No isotopes were detected above the minin;mm detectable activity (MDA). 

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Radium-228 

No isotopes were detected above the minimum detectable activity (MDA). 

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on samples LT-R-OOI-O-5** for gamma 
spectroscopy and alpha spectroscopy, LT-R-OOI-GW for gamma spectroscopy, alpha 
spectroscopy, radium-228, and FB014 for radium-266. All criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. . 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5405-1, Radiochemistry, Page 4 of5 



Glen Isle, NYSDEC, Project Number: RWIl401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (1) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5405-1, Radiochemistry, Page 5 of5 



LDC#: 31685C35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5405-1 Cat AfCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: 4 - ;) q - I Lf 
Page:-.LotL 

Reviewer: MC,... 
2nd Reviewer: 0:::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

x. 
XI 

Note: 

llalidatioll A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

Fipirl hl"nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

< f2.L 

I I Commellts 

A Sampling dates: (- 31-ILl 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

7JW 
A DLJ? 
A LCS 

A 
A Not reviewed for Cat A review. 

A 
N 

ND Fr3:: 5" Co 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

I ** S 1 LT-R-001-0-5 11 21 31 

2 I LT-R-001-5-10 J, 12 22 32 

3 L T-R-001-GW W 13 23 33 

4 L T-R-002-GW 
}t1f 

14 24 34 

5 FB014 15 25 35 

6 FB015 16 26 36 

7 L T-R-003-GW 
")l-1t 

17 27 37 

8 I L T -R-001-0-5DUP 5 18 28 38 

9 L T -R-001-GWDUP W 19 29 l f''5 S 39 

10 20 30 ? f>6w 40 

Notes: ________________________________________________________________________________ __ 

31685C35W. wpd 

I 



lDC#: 31~65'C 35' 
SDG#: 

i:f\,;.·~~~f.:~~S1:·;~~~:\:~.,: ';o::{ .• :'~ 
YAOO_ION· FINDINGSJ~HECKLIST 

-----------------

Method:Radiochemistry(EPA Method GA- 0 \ - R ) 

the MS percent recoveries (o/oR) within the QC limits? If the sample 
II "rln,." .. ntr'Rtir,n exceeded the spike concentration by a factor of 4 or more, no 

'''''' .......... frequency of 5% in this SDa? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.lV version 1.0 

.... _----

Page:.....i.of2 
Reviewer:-!1G:.-

2nd Reviewer:~ 



LDC#: 
SDG#~:------------

:.' 

analytes were detected in the field blanks. 

RAD"EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I ' 

" ; ~. 

Page: ,~ of ~ 
Reviewer: M~ 

2nd Reviewer: 01-



LOC #: 31685C35 

METHOD: Radiochemistry, Method GA-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'N N/A Were blank analyses performed as required? If no, please see qualifications below. 
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Pb-214 0.01915 

Blank 
Action Lim 

Associated Sa 

Ie Identification 

No Qual's. 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31685C35.wpd 

Page:_\ of-L 
Reviewer: MG 
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LOC #: 3tfoet;'C 3~ VALIDATION FINDINGS WORKSHEET Page:_" _I_of_'_ 
SOG #: Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: G-A - 0.\ -, R. 

Reviewer: JV\ G= 
2nd Reviewer: D7 

Percent recoveries (%A) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R == E2!!llit x 100 
True 

Where, Found = activity of each amdyte measured In the M81ysle oHhe sample. 
True == ~ctlvHy of each f.U1Qlyte In the source. . .' ' 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was r~calculated using the fol/owing formula: 

RPO = ;S·OI x 100 
(S+O)/2 

-~- --

Sample ID 

LCS 

-

9 
. 

-
L--_ 

Where, S =' Original sample activity 
D' == Dupllcate'sample activity 

------- .-~- -- --- -------------------- -- ---------

Type of AnalysIs Analyte Found/S (unlta) True/D (unlta) 
-

Laboratory control sample 

5 b ~ tto (fe
l It; Q colt" 

Co-Coo 5'cr dOO PILI 

-
Matrix spike sample 

- - -.. 

OupllCl.rte APO (PCi/.) 
'\ 

'56.1 45'.5''1. ~c;/,-/ 
P 6- Jlt.\ + 'l ,03 -t- to. ~ - - . 

Chemical recovery 

- - -

I Recalculated ~ 
%R orRPD 

C]~ 

-
RE'R 

~. 51 

-

Reeorted =1 
Acceptable 

%R orRPD (YIN) 
-
I 

'15' Y 
- -

REf<. 

0·5"'3 '( 

- -

:·t;~~~~. 
Comments: Refer to appropriate worksheet for list of qualifications' 8tld:MSoclated samples ,when reported results donol agree within 10.0% of the recalculated results. 

" 

.,...f""\"Tr-I"",,":'r: " .......... 5" ... i n 1?1"/"t"IJfv.)) 



LDC #: '31" e 5 C 'S t) VALIDATION FINDINGS WORKSHEET Page:~oi-L-
SDG #: Sample Calculation Verification Reviewer: I"\G,: 

METHOD: Radiochemistry (Method: G A - 0 I - R... 
2nd reviewer: 01--

2' ase seequalffications beiow for all questions answered "N", Not appiicable questions are identified as "N/A", 
N N/A HaVe results been reported and calculated correctly? 

Y N N 'A /Jue results within the calibrated range of the instruments? 

Analyte results for ___ -#= __ 4~/:-.-_A_c_-_~_d_g _________ reported with a positive detect were recalculated 
and verified using the following equation:. 

Activity = 

(cpm • bckgrd cem) 
(2.22)(E) (Vol)(CF) 

E = Efficiency 
Vol = Volume 
CF = %R, Self-absorbance, abundance, ec:t. 

II 
i 

I 

# Sample 10 I 
! \ I I 
Ii 
I --,I 

I 

I ~ L( 

I 
1'3 I { 

,. 
If 
II 
I 
I 
I 

r 
! 

I 
I 
I 
11 
I( 

! 
l. 
I! I I 

Recalcuiation: 

I ' DoD L-

I 
i 

Analyte I 
t3i - ~,L-{ T 

AC- 'JJ8 I 
I 

Pb .... 0114 

I 
T 
! 
T 
I 

! 
! 

''I 
1 

I i 
II Reported Calculated 

I conce?%~tion I con~~tlon Acceptable 
(P (.; ) (PC. ) (YIN) ~I , 

o . -f'1 (P 
I O.7reo y I I 

I lPC;/L) (pc.;/I-) 
I 
I 
I 

~7. ') if T if-

,I . 

71· ~ --, /' ;;l ... ,lJ 
.. ,-

.~ \.~ f 

I 
I I 

I 

I! 

1\ 

I 
I 

J 

I 
I T I 

Note: _____________________________________ _ 

RECALC.S5 Version i.O (3/2j2000) 



LDC#: 31685C36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5405-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4- fJ9- I L{ 

Page:_, of_,_ 
Reviewer: M G-

2nd Reviewer: CJL. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

llalidation A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i",lrl hl"nk", 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

.:::: ~L 

I I Comments 

A Sampling dates: 1-'3/- IL/ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

SvJ 
A 'Our:> 

A LCS 
A 
A 
A Not reviewed for Cat A review. 

A 
N 

ND F8 := 5.: Co 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 

1 I L T-R-001-0-5 ** S 11 21 31 

2 I LT-R-001-5-10 J 12 22 32 

3 LT-R-001-GW W 13 23 33 

4 L T-R-002-GW 
't-tt 

14 24 34 

5 FB014 15 25 35 

6 FB015 16 26 36 

7 L T-R-003-GW "*"f II 17 27 37 

8 I L T-R-001-0-5DUP 5 18 28 38 

9 L T-R-001-GWDUP W 19 29 1 "PiSS 39 

10 20 30?- PEW 40 

Notes: ________________________________________________________________________________ __ 

31685C36W, wpd 

I 



lDC#: 3IbS5'C 3~ 
SDG#: 

/-f;r;'~~:\'{~F~t;?~~:7;; \":" " ," 
vAtlbAt-ioN FINDINGS.CHECKLIST 

-----------------

Method:Radioehemistry(EPA Method A - 0 I - 1<.. 

NIST traceable standards used for all calibrations? 

the check source identified by adlvlty radionuclide? 

cheek sources including' background counts analyz!Od at the requirled 
IITrI!OnLJ, .. n.,u and within laboratory control limits? 

--------

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAD-EPA.!V version 1.0 

.~.-:!- . 

Page:-.Lot~. 
Reviewer: Me;, 

2nd Reviewer: C/Z--



LDC#: 
SDG #:-------

Target enalytes were detected In the field blanks. 

RAD-EPA.lV version 1.0 

VALIDATION FINDINGS CHECKLIST Page: . 'J. of ~ 
Reviewer~~ 

2nd Reviewer: C1---



LOC #: 31685C36 

METHOD: Radiochemistry, Method See Cover 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were blank analyses performed as required? If no, please see qualifications below. 

CUN N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Conc. units: pC ilL 

Blank 
Action Limit 

3 

_ .. _- _ ..... _. c::- .. ;! 

I Isotope II Blank ID I Blank 

liii~~v ,.' ,:' t'j~ G 
Action Limit 

1 
.';' 

U-233/234 0.06962 B 0.586/1.OOU 

U-238 0.06071 0.467/1.00U 

Associated Samples: all water 

5 6 

•• ----.---- --"'f""'--' _ .. -_ .. 
Sample Identification 

2 

0,590/1.00U 

0.684/1,00U 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:IMarkIBlanksI31685C36,wpd 

I 

Page:-.Lof.J­
Reviewer: M& 

2nd Reviewer: 9:z. 



LDC#: ?>1l:Jet?C 36 

METHOD: Radiochemistry (Method: A - 0 I - \'Z. 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_( of~ 
Reviewer: M& 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample 10 

LC<j 

-

q 

L! 

Where, S = Original sample activity 
o = Duplicate sample activity 

-----

Type of Analysis Analyte 

Laboratory control sample 

u-.? '3 '3 

Matrix spike sample 

-
Duplicate RPD 

IV! -- J}V 

Chemical recovery 

-r~-~dq 

I Eilecalcillated 

FoundlS (units) True/O (units) I %RorRPO 

1 ~ . fa ~ 0 c, fy 13. 0 0C;!~ q( 

- - --
~Gi/~ 0_.9\;14 (rCK R~R. 

0,11'1 

+ -t O.) Oi O.i);).. 
- o.<J11Y -

6,L{b1i (Jpry 13.59 0pW\) ~~. 3 

II I 
Bel;!od:ed 

Acceptable 
%RorRPO (YIN) 

CJ7 Y 

- -

~ett. 

O.~J., Y 
0;>·3 1 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LDC #: '3/be5 C 3C, VALIDATION FINDINGS WORKSHEET Page:-1-oi_1 _ 
SDG #: Sample Calculation Verification Reviewer: .MG-

METHOD: Radiochemistry (Method: A - 0 1- 1<. 
2nd reviewer: ~ 

~ Sf qua/ffications below for all questions answered "N!'. Not applicable questions are identified as 'N/A". 
Y N N 'A Have results been reported and calculated correctly? 
Y N N 'A Are results within the calibrated range of tl-te instruments? 

Analyte results for I:t L-f, U - ;) 3 3/ ~ '5 if 
and verified using the following equatiom 

Activity = 

(cern· bckgrd cpm) 
(2.22) (E) (Vol) (CF) 

Recalcuiation: 

reported with a positive detect were recalculated 

E = Efficiency 
Vol = Volume 

( 01-.. 9 (). ) ( 0 . ~7 ~ 7) ( o· (00 L) ( 0 ~ ~ 70 J) (() ,C; '1 8 ) 
~ 3.370 

CF = %R. Self·absorbance, abundance. ec:t 

r: , 
i I 

II Reported Caicu!atGd i 
I I I ccn~i1tlon concs'i:tion Acceptable 

II I # Sample tD Analyta (pCi ) ( pC, ) rON) 
t I I Tk~~3d. o . 4-~r., ;). o -If ~ ~ Y' II ! c 
1/ I ! 

·.1 lPci7L ) (pc,' /L) I ·1 I 
I I 

I 

II I 

II d-\ Li U v ;)33/J3L( 3,37 3.37 
I 
I 

31 'd.. ~ 7. lJ ! 1 T~-JJ8 ;;.t;7 If 

FI 
.. I 

I 
." ~~ I 

! I 11 
II 
I 

I I 
I 
II 

I 

I 
j 

11 II . I II 
Ir I r I 

I 
! II 

I I 
I , 

I j 

I I 
Now:: ____________________________________________________________________________ _ 

RECALC.35 Version 1.0 (3/2/2000) 



LDC #: 31685C29a 

SDG #: 160-5405-1 
Laboratory: Test America, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Cat AlCat B 

METHOD: Radium 226 (EPA Method 903.0) 

Date: L-( - ~ q-lL.f 
Page:ioCL 

Reviewer: M. c ..... 
2nd Reviewer: OL---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

I ~alidatico A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

F=iplrl hl"nkc: 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Ccmmeots 

A Sampling dates: /- 3/- 1'-1 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
A buP 
A L.c.s 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

NO Ff3 ;- '3 '1 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. a (I Wqterr 

1 LT-R-001-GW 11 21 31 

2 L T-R-002-GW >f:* 12 22 32 

3 FB014 13 23 33 

4 FB015 14 24 34 
1<~ 

5 L T-R-003-GW 15 25 35 

6 FB014DUP 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 f&w 40 

Notes: ________________________________________________________________________________ __ 

31685C29aW. wpd 

I 



Loe #: '3 I ~ e 5" C d 't a. 
SDG#: '-------

/.f~. ,;;~1~~f3'??f;-':~'t::*~Wf 
VAllt)ATfON FINDINGS.CHECKLIST 

Method:Radiochemistry(EPA Method <[03.0 

NIST traceable standards used for all calibrations? 

the check source identified by a~ivlty 8t!d radionuclide? 

a matrix spike (MS) analyzed fo~ each matrix In thlsSDG? If no, 
matrix does not have an MS/MSD,or MS/DUP. SoU ,r .. ,_<_._, 

Were the MS percent recoveries (o/oR) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken. 

Was a duplicate sample anaylzed at the 

------

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAO-EPA.IV version 1.0 

Page:--i.of.2. 
Reviewer: MQ 

2nd Reviewer: C/Z--:= 



LDC#: 
SDG #: ______ _ 

analyteS were detected In the field blanks. 

RAD"EPA.IV version 1.q 

VALIDATION FINDINGS CHECKLIST 

I • 

Page:';;). of ~ 
Reviewer~~ 

2nd Reviewer: ctL-:: 



Loe #: ')\(o 8':)' c t9 '1 't 
SDG#: ----

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:, __ Q_O_'3_,_'9 ______ --J 

Page:_" _'_of_'_ 
Reviewer: ~ 

2nd Reviewer: ~ 

Percent recoveries (%A) for a laboratory control sample. a matrix spike and a matrix spike duplicate ,sample were recaluculated using the folloWing formula: 

%R = Erumf!.. x 100 
True 

Where, Found = activity of each anaiyte measured In the Malysle Of the sample. 
True ... ~ctlvlty of each analyte In the source. ' 

A matrix spike and matrix spike duplicate relative percent difference (APO) was recalculated using the following formula: 

RPO = IS·DI x 100 
(S+O)/2 

Sample ID 

LCS 

-
.-

<a 

d-
--~-----~---

Where, S =' Original sample actlvHy 
0' '" Dupllcate'sample activity 

Type of Anal.yals Analyle 

Laboratory control 8B1T1ple 

Ro.-~:J.<O 

Medrbt spike srunple 

-., 

~-
Dupl/catft RPD 

12 a - J;;<o 

Chemical recovery 

B(;\. 

FourlCf/S (unite) -
(g.5/,{ (PCil) 

-
- --

0, O<O7l) U( . \ 
pc,!. 

+ L.! 
- o.09G.(' 

O.O~3<O ( '}) 

I Recalculated-l-- Reported 

TrueJl) (units) %Ror RPD %R orRPD 

II. ~ (PG;/L) 
( , ~ I / ;Z 

- - -
I-' 

(J, I ~8L(~ 'j,) 
R€R REt<. 

PCI I-
+ O.,e 0·1 ~ - D.lol - -

O.O'33<=t (1) f, C1. G (f,9.<o 

Acoeptable 
(YIN) 

y' 

-

-

y' 

. ;:t~r~~~~> , , _ 
Comments: Refer to appropriate worksheet for list of qualifications and:@Sociated samples when reported results donal agree within 10.0% of the recalculated results. 

" 

TnT,...''''' ~I: \.1 ........... 5,.. ... 1 n 1r:l./J')/~nrtn' 



LDC #: 3/065C ~~~ VALIDATION FINDINGS WORKSHEET 
SDG #: Sample Calculation Verification 

METHOD: Radiochemistry (Method:_-:'l_o_3;:;..;... . ...;:O _____ ---..J 

Page:~oi_1 _ 

Reviewer: L"'\8 
2nd reviewer:_(5~L __ 

Please see .qualitications below for all questions answered "N", Not applicable questions are identified as "N/A". ffi N Nt Have results been reported and calculated correctly? 
N N 'A He results within the calibrated range of the instruments? 

Analyte results for __ #~_;2_, __ 1<_c.t_-_~_d_C. __________ reported with a positive detect were recalculated 
and verified using the following equation: 

3~"3 "'".. trOM plfec:p ~ M:d. C1)(,I'1+ 
Activity = Recelcuiation: 

(cpm • bckgrd cpm) 
(2.22)(E) (VoI)(CF) 

E=Efficiency )()()( 
Vo!=Volume (.?~~)(O.leZ;31 o.L{q9~1 L O·b'tb '.(,'1) 
CF = %R, Self-absorbance, abundance, ect. 

II 
I 

I Reported 
Concentration 

I # SamplelD Anatyta (rei k) 
I I Q. f<.cc.- ,~().fo -1 7. YO I 
I 
! 
I 

·.1 ! d. 5' R.o..- ;)~~ 3.53 II 
II 

I I 

I 
! 

11 
\' 
If il 
I 

I I I 

! 

II 
I I 
1 
I 

I 
I I 
II I 
II 
I 

I I 

I , 
I i ! 
\ 
I 
I 

p c.; I L 

, 1\ Calculated I. Concentration Acceptable 

1\ (rei k ) (YIN) 

7. Y 3 Y 
1 I I 

·3~,::>L.( J; 'I I 
I I 

I 
I 

I ., 

I " 

.. I 

J . ' 

,.::,: 

II 
i 

I 

I 
II 

I 'I 
I 
I 

I 

I 
I 

Note:: ______________________________________________________________________________ __ 

RECALC.35 Version i.O (3j2/2000) 



LDC #: 31685C29b VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5405-1 Cat AlCat B 
Laboratory: Test America, Inc. 

METHOD: Radium 228 (EPA Method 904.0) 

Date: 4 - a-q-I'"i 

Page:-Lof--L 
Reviewer: M G 

2nd Reviewer: Cfl--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

I ~alidatio[] A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

1=;",lrI hl"nk" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comme[]ts 

A Sampling dates: /- 31- It..{ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
A 1)U P 

A LGS 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

ND FB=- 3 I..{ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
~ II W.:i\+e...v 

1 LT-R-001-GW 11 21 31 

2 L T-R-002-GW 
~~ 

12 22 32 

3 FB014 13 23 33 

4 FB015 14 24 34 

5 LT-R-003-GW -t-:t 15 25 35 

6 L T-R-001-GWDUP 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 f13w 40 

Notes: ________________________________________________________________________________ __ 

31685C29bW. wpd 

I 



LDC #: 3IbS5'C (jC}b 

SDG #: -----------------

Method:Radiochemistry(EPA Method q Ol-f. 0 

NIST traceable standards used for all calibrations? 

the check source' identified by activity , radionuclide? 

cheek sources including bacicground counts analyzed at the requirled 
IITI" ........ n.'" and within laboratory control limits? 

Were a matrix spike (MS) analyzed for each matrix in 'thlsSOG? If no, 
which matrix does not have an MS/MSD ,or MS/DUP. Soli/ 

the MS percent recoveries (%R) within the QC limits? Ii the sample 
concentration exceeded the spike concentration by e. factor of 4 or more, no 
action was taken. 

TrR"""ncv of 5% in this SOG? 

Were all duplicate sample duplicate ~rror rations (DER) ~1.42? 

------

activities adjusted to reflect all sample dilutions and dry weight factors 
to level IV validation? 

the Minimum Detectable Activities (MDA) < RL? 

RAO-EPA.IV version 1.0 

Page:...l.of2 
Reviewer: MG 

2nd Reviewer.: oz--



LDC#: '31065Cd't~ 
SDG #: ______ _ 

analytes were detected In the field blanks. 

RAD"EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

I • 

Page: .;;. of -;;l 
Reviewer~C;:-

2nd Reviewer: czz:: 



LOC #: 3\ fa 8 t;' c. ~q b 
SDG#:, ___ _ 

VALIDATION FINDINGS WORKSHEET 
level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:,_9...:...-0_'1:..-'_,o_, _____ ----' 

Page:_" _I_of_'_ 
Reviewer: M G-

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate,sample were recaluculated using the following formula: 

%R = B!!ill.!!. x 100 
True 

Where, Found = activity of each analyte measured In the malyals Of the sample. 
True == activity of each analyte In the source,,:,,; " 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

APD;: IS-OI x 100 
(S+D)/2 

SampJelD 

L C.S 

I 
-

ft, 

~ 

Where, S'" Original sample activity 
D' i:: Dupllcate'sample activity 

' Type of Anal,yets Analyle 

Laboratory control srunple 

Ra- J;l8 

Mstrbc spike sample 

-
Duplicate RPD 

«,4- ~tf8 

Chemlcal recovery Bo.. 

Y 

Found/S (unlla) 

'3.'310 (rGik, 

-

0.531) (pc;() 
-: O. ~e;'l 

o.o~67 (~) 

o.Odle (1) 

,~;;'i.~f\) " _ 

-- -

Recalculated 

True/D (units) %Ror RPD 

3.Cf8 (yC;/L 83 

- -
_ .. ..... 

R£'R 
0.19'35 (,{ (PCi / J 
:!:. O.~/~ 

-
0.1 \ 
. -

o . C::>'33 'I C}) 8Lf·7 

O.Oc94't 
(~) 

87. (g 

Reported 
Act;eptabJo 

%R orRPD (YIN) 

83 Y 

- -
RE:R.. 

V.l I y 
8'(·7 

87,(0 \ 

Comments: Refer to appropriate worksheet for list of qualifications and:Msociated samples ,when reported results donol agree within 10.0% of the recalculated results. 

" 

,l'\Tl"l t" ':u:: \.1"' ....... 1"' ... 1 n 1-a/I)'<?t'\I'v.\\ 

i 



LDC #: '3/"'05C Jq b VALIDATION FINDINGS WORKSHEET Page:....l-oi_1 _ 
SDG #: Sample Calculation Verification Reviewer: MG-

METHOD: Radiochemistry (Method:,_9..!-O_'-f..:.,..... O~ _____ ..J 
2nd reviewer: "Cf1--

Please see qualifications below for all questions answered "N". Not appiicab!e questions are identified as "N/A". 
~ HaVe results been reported and calculated correctly? 
~ Are results within the calibrated range of the instruments? 

Analyte results for -:--~~# __ {).....;,..I __ R_a._-_;J._)...;8~ ________ !"eported with a positive detect were recalculated 
and verified using the following equatiom 

i I = /f>,?" ... 
Activity::; t) ~ )ao.., Rec&lcuiatlon: 

t'3 = 565) "'" 
fopm • bck9rd cpm) 

{2.22)(E)(VOI)(C_F) __ ;~'-...J.' ~~~:.::::;D..:.) __ ~(_3_b5'~y,:~I0700:.L:---'\.r=\ x. 

E = Efficiency (.., .;;.;;.) (0. ,/3'1% 0.,;'01 ''18 L )(D. 847)(0. ~ 7{. ) 
Vol = Volume (I< 

OF = %R, Self-absorbance. abundance, eel 

# SamplelD Analyte 

I' 
;). R tl- c9~8 

t) · .. 1 R~ - ;2d9 I ~ I 
II 
If I i! 

I 
I 

1 ! 

1I 
If 
II 
I 

I 
I 

I 
I 
I 

I 
!i 
I, 
I 
I 
I , 
\ 
J 

\I I ! 

x I x ____ _ 

o. 'J'=tGtG) 7~ 0 .T3S- 30<:, 

I Reported Calculated 1 ~ll 

I concen,tation Concentration I Acceptable 

II ere.; L. ) «;)C; k ) (YIN) I 
1 Y 

, 
3.07 3.07 I I 

I 
I 

t· 80 1/60 / 
I 
I 

i 
! 
" 

. 
.' 

" 
,.~ 

, 
I 

I II 
i 

i 

I 
I 

T I 
I 
I 
I 

I , 

I i 

I I 
I 

I 
! 

, I I 
NoW:: ____________________________________________________________________________ ~ __ 

RECALC.35 Version 1.0 {3/2/2000} 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: Test America St. Louis, MO 
Report No.: 160-5405-2 . 
Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 

Glen Isle Partners, LLC 
Date: May 1,2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-R-002-GW** 
LT-R-003-GW 

LABID 

160-5405-4 
160-5405-7 

Associated QC Samples(s): 
Field Blanks: None Associated 
Field Duplicate pair: None Associated 

FRACTIONS VALIDATED 

Ra-226 
Ra-226 

The above-listed water samples were collected on January 31, 2014 and were analyzed for 
Radium-226 with a 21 day ingrowth by EPA Method 903.0. The data validation was performed 
in accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) 
Manual (July 2004) and USEPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Superfund Data Review, EPA 540-R-IO-Oll (January 2010), modified as necessary 
to accommodate the non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5405-2, Radiochemistry, Page 1 of 4 



Glen Isle, NYSDEC, Project Number: RWIl401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

No isotopes were detected above the minimum detectable activity (MDA). 

Samples FB014 and FB015 were identified as field blanks. No analytes were detected above the 
reporting limits in the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

Laboratory duplicates were not associated with this sample set. Validation action was not 
required on this basis. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

Laboratory Job 160-5405-2, Radiochemistry, Page 2 of 4 



Glen Isle, NYSDEC, Project Number: RWIl401 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5405-2, Radiochemistry, Page ~ of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (1) is applied to a sample result, even though several associated QC analyses 
may fail. The '1' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'U1' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence ofthe analyte 
cannot be verified. 

Laboratory Job 160-5405-2, Radiochemistry, Page 4 of 4 



LOC #: 31685029a VALIDATION COMPLETENESS WORKSHEET 
SOG #: 160-5405-2 Cat AfCat B 
Laboratory: Test America, Inc, 

METHOD: Radium 226 (EPA Method 903.0) 

Date: l1' 30-/ L{ 

Page:-'-ofl 
Reviewer: M G 

2nd Reviewer: O'L:-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Ama I I Ccmmects 

I. Technical holding times A Sampling dates: (- 3 ( - lL.f 

II. Initial calibration A Not reviewed for Cat A review. 

III. Calibration verification A Not reviewed for Cat A review. 

IV. Blanks A 
v. Matrix Spike/(Matrix Spike) Duplicates rJ IILOt reC; IA ,. V' e. J. 

A Les v 
VI. Laboratory control samples 

VII. Carrier recovery A 
VIII. Minimum detectable activity (MDA) A 
IX. Sample result verification A Not reviewed for Cat A review. 

X. Overall assessment of data A 
XI. Field duplicates N 
)(11 l=iAlri hl<>nkc:: N 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
a II w~+ev 

1 L T-R-002-GW -¥* 11 

2 L T-R-003-GW 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Notes: "'U\ ~ ~(\~~~ 
U v 

3168SD29aW.wpd 

EB = Equipment blank 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 fSw 40 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

M th d R d· h . t (EPA M th d ~03 0 ) e 0 . a IOC emlstryl e 0 . . 
Validation Area Yes No 

I. Technical holdinQ times 

All technical holding times were met. v" 
II. Calibration 

Were all instruments and detectors calibration as required? ./ 
Were NIST traceable standards used for all calibrations? / 
Was the check source identified by activity and radionuclide? V' 
Were check sources including background counts analyzed at the requiried V 
frequency and within laboratory control limits? 

III. Blanks 

Were blank analyses performed as required? ./ 
Were any activities detected in the blanks greater than the minimum detectable v' activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no
i
= 

which matrix does not have an associated MS/MSO or MS/OUP. Soil" ater 
~ 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? ./ 

Were all duplicate sample duplicate error rations (OER) <1.42? 

V. Laboratory control samples 

Was an LCS analvzed per analvtical batch? 
v' 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) ./ 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sam ole? ./ 
Were tracer/carrier recoveries within the QC limits? 

V 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ./ 

Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors V' applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? ./ 

RAD-EPA.IV version 1.0 

NA 

vi 

V 

V 

Page:_1 of ;; 

Reviewer: MG-
2nd Reviewer: Cf2 == 

Findings/Comments 



LOC #:_3_I_b_8_~_D_d~ 0. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. \/' 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. II' 

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

RAD-EPAIV version 1.0 

NA 

vi 

/ 

page:-.?of ;;L 
Reviewer: fI\(;" 

2nd Reviewer: 02---

Findings/Comments 



LDC #: 3[(0 S 5' D .:19 ct VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: __ "_O_3_._0 _____ , 

Page:_l_ofl 
Reviewer: M. G 

2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

SamplelD 

LCes 

-

-

( 

Where, S = Original sample activity 
D = Duplicate sample activity 

- - - ----------

Type of Analysis Analyte 

Laboratory control sample 

1<-a. ~ ~:;. ~ 

Matrix spike sample 

-

Duplicate RPD 

-
Chemical recovery 

Bq 

- -------------------------

I Recalcillated 

Found/S (units) True/D (units) I %R orRPD 

I~. 9;J. (rCYL) / { . ~ (pCik' II t;; 

- - -

- - -

O.()d) Co C} ) 0.0339 (~) 6'1. G. 

II I 
ReQcaed 

Acceptable 
%RorRPD (YIN) 

I ( i)' Y 

--

--

roGJ.1o y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LOC #: 31 Co <3 5' D Cl1 ct VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: '103. () 

Page:--Lof-L­
Reviewer: MG 

2nd reviewer: OL-

~ ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 

Analyte results for #' (I f24. - ~;; <0 reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x E x SAxVol 

Recalculation: 

E=CounterEfficiency ( ) ( )( u ) (() Q/)/11 00) 
SA = Self-absorbance factor (J.. ~;; 0 . , 9 , (, 0 0 . -, ~ <=t 9 I L • fa 110 l '1' 
Vol = Volume of sample 

Reported 

# Sample 10 Analyte 
concentittion 

(pC, '4 

I ( Ka - 'J-;)G l .;)7 

= pCi~ 

Calculated 
concen/~tion Acceptable 

(PCi L.) (YIN) 

,. ~7 Y 

Note: __________________________________________________________________________________ _ 

RECALC.35 



Glen Isle, NYSDEC, Project Number: RWI 140 1 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5481-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 30, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-G-019-8-10** 
L T -G-O 19-8-1 ODUP 

LABID 

160-5481-1 
160-5481-1DUP 

Associated QC Samples(s): 
Field Blanks: None Associated 
Field Duplicate pair: None Associated 

FRACTIONS VALIDATED 

Gamma Spectroscopy**, Alpha Spectroscopy** 
Alpha Spectroscopy 

The above-listed soil samples were collected on February 6,2014 and were analyzed for gamma 
spectroscopy by method GA-OI-R and alpha spectroscopy for isotopic thorium and isotopic 
uranium by method A-OI-R. The data validation was performed in accordance with the Multi 
Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and 
USEP A Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 
Data Review, EPA 540-R-JO-Oll (January 2010), modified as necessary to accommodate the 
non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5481-1, Radiochemistry, Page 1 of4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID I Isotope I Level Detected J Action Level I Associated Samples I 
I PB (prep blank) I Lead-214 I 0.01292 pCi/g I <RL I LT-G-019-8-10** I 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was > the RL and :S the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

No samples were qualified since the associated sample results were greater than the RL. 

A field blank was not associated with this sample set. Validation action was not required on this 
basis. 

Laboratory Job 160-5481-1, Radiochemistry, Page 2 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Alpha Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

A field blank was not associated with this sample set. Validation action was not required on this 
basis. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

The laboratory performed duplicate analysis on sample LT-G-019-8-10** for alpha spectroscopy. 
All criteria were met. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5481-1, Radiochemistry, Page 3 of4 



Glen Isle, NYSDEC, Project Number: RWI1401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5481-1, Radiochemistry, Page 4 of 4 



LDC #: 31685E35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5481-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: it - 30- I L( 

Page:_I_of~ 
Reviewer: M G 

2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

)(1 

Note: 

I ~alidation A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

l=i",lrI hl<:.nk", 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: d-b-lti 
A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

SvJ 
N 1ItD+ v-eq,IA.,v-eJ 

A LC..5 
A 
A Not reviewed for Cat A review. 

A 
N 
N 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 
50,'( 

1 L T -G-019-8-1 0 
~~ 

11 21 31 

2 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PBS 40 

Notes: ____________________________________________________________________________ ___ 

31685E35W.wpd 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

M th d e 0 : Radiochemistry(EPA Method -0 -G=A I R ) 
Validation Area Yes No 

I. Technical holdina times 

All technical holding times were met. /! 
II. Calibration 

Were all instruments and detectors calibration as reauired? t/ 
Were NIST traceable standards used for all calibrations? / 
Was the check source identified by activitv and radionuclide? ,/ 

Were check sources including background counts analyzed at the requiried V 
frequency and within laboratorv control limits? 

III. Blanks 

Were blank analyses performed as reauired? V' 
Were any activities detected in the blanks greater than the minimum detectable \I 
activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG?~icate 
which matrix does not have an associated MSIMSD or MS/DUP Soill ater. 

./ 
Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the reauired freauencyof 5% in this SDG? ~ 

Were all duplicate sample duplicate error rations (DER) <1.42? 

V. Laboratory control samples 

Was an LCS analvzed oer analvtical batch? v' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) /' 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sample? 
-/ 

Were tracer/carrier recoveries within the QC limits? 

VII. Reaional Qualitv Assurance and Qualitv Control 

Were performance evaluation (PEl samples performed? / 
Were the performance evaluation (PEl samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors v' applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? /' 

RAD-EPAIV version 1.0 

NA 

/ 

V 

v' 

V 

Page:_1 of ;}­
Reviewer: MG-

2nd Reviewer:oJZ-

Findinas/Comments 



LDC #:,_3_'_b_8_5"_E_3 c) VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. !/" 
X. Field duplicates 

Field duplicate pairs were identified in this SOG. / 
Target analytes were detected in the field duplicates. 7 
XI. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. 

-7 

RAD-EPA.IV version 1.0 

page:-.?of ~ 
Reviewer: M~ 

2nd Reviewer: 01.-

Findings/Comments 



LOC #: 31685E35 

METHOD: Radiochemistry, Method GA-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
CVN N/A Were blank analyses performed as required? If no, please see qualifications below. 
CJ) N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below . 

-_ .. _. _ ..... _. . . ----.- .. -- -_ ... 1""'---- _..)'-. "'-1. 

;'11 .";:'0 I Blank Sample Identification 
Action Limit 

No Qual. 

6E§BI I I I I I I I I 
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31685E35.wpd 

Page:_I_of~ 
Reviewer: MG-

2nd Reviewer: ce: 

I I I 



LOC #: 3l <0 S 5 £ ? 6"" 

METHOD: Radiochemistry (Method: GA - 0 l - R 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_of~ 

Reviewer: M G 
2nd Reviewer: ~ 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = 18-DI x 100 
(8+D)/2 

Sample 10 

LCS 

-

-

-

Where, 8 = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Cs - 137 

Matrix spike sample 

~ 

Duplicate RPD 

-

Chemical recovery 
'--

I Becalcillated 

Found/S (units) True/D (units) I %R orRPO 

3~,33 
(rc;~ 3':>. ~ (pCi/~) 101 

- --

- ---

- - -

---- - ----

II I 
Bel:!oried 

Acceptable 
%RorRPO (YIN) 

10;( y' 

- -

,....-- -

--

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 

I 
I 



LOC #: '3 I fa g 5" £ 3C; VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G-A - C) ,- R 

Page:-Lof-L­
Reviewer: MG 

2nd reviewer: cYL-

~ ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 

)tIl T"t-?3t..( 
Analyte results for _________________ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x E x SA x Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample 10 

1 I 

Recalculation: 

{0675" . 

Analyte 

TIIl- Ct'34 

~ 
Reported Calculated 

conceo"ation concen~:on Acceptable 
(fC-'~) (I";)C; J (YIN) 

O. 3~ 7 O.3'1
v7 y' 

Note: __________________________________________________ ___ 

RECALC.35 



LDC#: 31685E36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5481-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: L(-'30-1L{ 
Page:_' of_l_ 

Reviewer:~ 
2nd Reviewer:_~.= __ -

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

I ~alidation A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

IO';oln hl","V., 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A Sampling dates: ;)-(,,-/tf 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
A bUP 

A LCS 

A 
A 
A Not reviewed for Cat A review. 

A 
N 
N 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Cat B review. 
soi'/ 

1 L T-G-019-8-10 ~* 11 21 31 

2 LT-G-019-8-10DUP 12 22 32 

3 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 PBS 40 

Notes: ________________________________________ __ 

31685E36W.wpd 

I 



LDC #:._'3_I_{o_8_5'_!3-_3 (0 VALIDATION FINDINGS CHECKLIST 

M th d R d· h (EPA M th d A l ~ ) e 0 . a IOC emlstryl e 0 :-0 -. 
Validation Area Yes No 

I. Technical holdinQ times 

All technical holding times were met. / 

II. Calibration 

Were all instruments and detectors calibration as required? t/ 

Were NIST traceable standards used for all calibrations? / 
Was the check source identified by activity and radionuclide? / 

Were check sources including background counts analyzed at the requiried V 
frequency and within laboratory control limits? 

III. Blanks 

Were blank analyses_performed as reauired? V' 
Were any activities detected in the blanks greater than the minimum detectable V' activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG?~!ndicate 
which matrix does not have an associated MS/MSD or MS/DUP Soil Water. ~ 
Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? v' 
Were all duplicate sample duplicate error rations (DER) <1.42? ~ 

V. Laboratory control samples 

Was an LCS analvzed per analvtical batch? V' 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) V 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sample? / 

Were tracer/carrier recoveries within the QC limits? V' 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 
-/ 

Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

v' 

Were the Minimum Detectable Activities IMDA) < RL? V" 

RAD·EPAIV version 1.0 

NA 

/ 

V 

Page:_' of ;). 

Reviewer: MG-
2nd Reviewer: Cfl--

Findings/Comments 



LDC #:_3_'_k>_8_5""_E-_) 10 VALIDATiON FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. ~ 

Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. J 
Target analytes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

NA 

/ 

\! 

page:~of ~ 
Reviewer: M~ 

2nd Reviewer: c/Z---

Findings/Comments 



LDC#: 3UoS5£36 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method:_A_-_O_'_-_R-=--___ _ 

Page:_I_otL 

Reviewer: M G 
2nd Reviewer: 0;7 

-----
Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the fol/owing formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample 10 

LCS 

d-

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

Found/S (units) True/O (units) 

T l, - c? 3C I 'd ~ . '5'~ ~C I/})I ;) l/ . C; (pc;~ 
Matrix spike sample 

Duplicate RPD 

Chemical recovery 

U- ds6 

U-~3'J. 

O,~OO ~C;/~ O.3~31 (rc:;!l 
! 0,095'3 !. 0,135' 

It.{,o,q (tAp'"')1 lfo.4tJ' (oIpw> 

::~::: II :::~;D 
qro Cfb 

«.F:R. P-eft 

o. ~ ') (!). <0 :; 

8<;;'. ?.. 87. '3 

Acceptable 
(YIN) 

y 

y 

1 
Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LOC #: '3 1<0 e 5'£ 3 Co VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: A - 0 I - f( 

Page:-Lof-L­
Reviewer: MG 

2nd reviewer: 01-

R ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 

FF Tn - ~30 Analyte results for _______ ..:-_________ reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(cpm - background) 
2.22 x E x SA x Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample 10 

\ I 

Recalculation: 

( ;;. e /\ eo) - ( Lt. I q I ~ /( Bo ) 

Analyte 

TL1-dJO 
u - ~'33/ ;/3Y 

- 0.;;>.<'0 '-{ I 

Reported Calculated 
concenf70tion concen~tion Acceptable 

(rei I) (pO a) (YIN) 

o . ;jY" 8 o· () roO l{ y 
o. ~(o o ,'J7CJ l 

Note: ___________________________________________ _ 

RECALC.35 



Glen Isle, NYSDEC, Project Number: RWI1401 

Site: Glen Isle 
Laboratory: 
Report No.: 

Test America St. Louis, MO 
160-5485-1 

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR 
Glen Isle Partners, LLC 

Date: April 30, 2014 

Samples Reviewed and Evaluation Summary 

FIELD ID 

LT-R-002-0-5** 
LT -R-002-5-1 0 
LT-R-003-5-10 

LABID 

160-5485-1 
160-5485-2 
160-5485-3 

Associated QC Samples(s): 

FRACTIONS V ALIDA TED 

Gamma Spectroscopy**, Alpha Spectroscopy** 
Gamma Spectroscopy, Alpha Spectroscopy 
Gamma Spectroscopy, Alpha Spectroscopy 

Field Blanks: FBOI4, FB015 (both from SDG 160-5405-1) 
Field Duplicate pair: None Associated 

The above-listed soil samples were collected on January 31, 2014 and were analyzed for gamma 
spectroscopy by method GA-OI-R and alpha spectroscopy for isotopic thorium and isotopic 
uranium by method A-OI-R. The data validation was performed in accordance with the Multi 
Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and 
USEP A Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 
Data Review, EPA 540-R-JO-Oll (January 2010), modified as necessary to accommodate the 
non-CLP methodologies used. 

The radiometric data were evaluated based on the following parameters: 

• Overall Evaluation of Data and Potential Usability Issues 
• Data Completeness 
• Holding Times 
• Instrument Calibration 
• Blank Analysis Results 
• Chemical Recovery 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample (LCS) Results 
• Detection Limits Results 
• Sample Quantitation Results 

Laboratory Job 160-5485-1, Radiochemistry, Page 1 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Overall Evaluation of Data and Potential Usability Issues 

All results are usable as reported or usable with minor qualification due to sample matrix. 

Samples indicated by a double asterisk on the front cover underwent Category B 'review. A 
Category A review was performed on all of the other samples. Calibration and raw data were not 
evaluated for the samples reviewed by Category A criteria since this review is based on QC data. 

The validation findings were based on the following information. 

Data Completeness 

The data package was complete as defined under the requirements for the NYSDEC ASP 
category B laboratory deliverables. 

Holding Times 

All holding times were met. 

Instrument Calibration 

All criteria were met for samples on which a Category B review was performed. Calibration data 
were not evaluated for the samples reviewed by Category A criteria. 

Blank Results 

Gamma Spectroscopy 

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity 
indicates that false positives may exist for these isotopes in the associated samples. Action 
Levels (ALs) were established at < RL. The following table summarizes the activities detected. 

BlankID Isotope Level Detected Action Level Associated Sam 

PB (prep blank) Lead-214 0.01292 pCi/g <RL LT-R-002-0-5** 
LT-R-002-5-10 
LT-R-003-5-10 

Sample results were qualified as follows: 

If sample concentration was < the reporting limit (RL) and :S the Action Level, qualify the result as a nondetect 
(U) at the RL. 
If sample concentration was > the RL and :S the Action Level, qualify the result as not detected (U) at the 
reported concentration. 
If the sample concentration was> the RL and> the Action Level, qualification of the data was not required. 

No samples were qualified since the associated sample results were greater than the RL. 

Laboratory Job 160-5485-1, Radiochemistry, Page 2 of 4 



Glen Isle, NYSDEC, Project Number: RWI1401 

Samples FB014 and FB015 (both from SDG 160-5405-1) were identified as field blanks. No 
analytes were detected above the reporting limits in the field blank sample. 

Alpha Spectroscopy 

No isotopes were detected above the minimum detectable activity (MDA). 

Samples FB014 and FB015 (both from SDG 160-5405-1) were identified as field blanks. No 
analytes were detected above the reporting limits in the field blank sample. 

Chemical Recovery 

All criteria were met. 

Laboratory Duplicate Results 

Laboratory duplicates were not associated with this sample set. Validation action was not 
required on this basis. 

Field Duplicate Results 

A field duplicate pair was not associated with this sample set. Validation action was not required 
on this basis. 

LCS Results 

All criteria were met. 

Detection Limits Results 

All minimum detectable activities met required detection limits. 

Sample Quantitation Results 

Calculations were spot-checked; no discrepancies were noted. 

Laboratory Job 160-5485-1, Radiochemistry, Page 3 of4 



Glen Isle, NYSDEC, Project Number: RWIl401 

DATA VALIDATION QUALIFIERS 

U - The analyte was analyzed for, but due to blank: contamination was flagged as nondetect 
(U). The result is usable as a nondetect. 

J - Data are flagged (1) when a QC analysis fails outside the primary acceptance limits. The 
qualified "J" data are not excluded from further review or consideration. However, only 
one flag (J) is applied to a sample result, even though several associated QC analyses 
may fail. The 'J' data may be biased high or low or the direction of the bias may be 
indeterminable. 

UJ - The analyte was not detected above the reported sample quantitation limit. Data are 
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The 
qualified "UJ" data are not excluded from further review or consideration. However, only 
one flag is applied to a sample result, even though several associated QC analyses may 
fail. The 'UJ' data may be biased low. 

R - Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from 
further review or consideration. Data are rejected when associated QC analysis results 
exceed the expanded control limits of the QC criteria. The rejected data are known to 
contain significant errors based on" documented information. The data user must not use 
the rejected data to make environmental decisions. The presence or absence of the analyte 
cannot be verified. 

Laboratory Job 160-5485-1, Radiochemistry, Page 4 of 4 



LDC #: 31685F35 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5485-1 Cat AlCat B 
Laboratory : Test America, Inc. 

METHOD: Gamma Spectroscopy (Method GA-01-R) 

Date: 4- 30- rtf 
Page:_I_of~ 

Reviewer: M G-
2nd Reviewer: OC 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaD Area I I CammeDts 

I. Technical holding times 1-\ Sampling dates: /-3(-1'1 

II. Initial calibration A Not reviewed for Cat A review. 

III. Calibration verification A Not reviewed for Cat A review. 

IV. Blanks Sw 
V. Matrix Spike/(Matrix Spike) Duplicates N V\o-t V'eq u ,. 01" uJ.... 
VI. Laboratory control samples A LC$ 

V 

VII. Minimum detectable activity (MDA) A 
VIII. Sample result verification A Not reviewed for Cat A review. 

IX. Overall assessment of data A 
x. Field duplicates rJ 
)(1 1=;",1'" hl"nk" < Rl. N""D F'D = t- BOIL( pSOI':> 

Note: A = Acceptable ND = No compounds detected 
(S"1)G: I~O- 5l(OC:;-1 

D = Duplicate 
N = Not provided/applicable 
SW = See worksheet 

R = Rinsate 
FB = Field blank 

Validated Samples: ** Indicates I sample underwent Cat B review. 
all So, 

1 L T-R-002-0-5 i't* 11 

2 LT-R-002-5-10 12 

3 L T -R-003-5-10 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

TB = Trip blank 
EB = Equipment blank 

21 31 

22 32 

23 33 

24 34 

25 35 

26 36 

27 37 

28 38 

29 39 

30 PBS 40 

) 

Notes: ________________________________________________________________________________ __ 

31685F35W. wpd 

I 



LDC#: '3 I Co 85"' F35 VALIDATION FINDINGS CHECKLIST 

Method: Radiochemistry(EPA Method GA -0 1- R) 
Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
./ 

II. Calibration 

Were all instruments and detectors calibration as reauired? t/ 

Were NIST traceable standards used for all calibrations? V 
Was the check source identified by activity and radio nuclide? ./ 
Were check sources including background counts analyzed at the requiried V' 
freauency and within laboratory control limits? 

III. Blanks 

Were blank analyses performed as required? v' 

Were any activities detected in the blanks greater than the minimum detectable V' 
activity (MDA)? If yes, please see the Blanks validation comoleteness worksheet. 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SD~~\ndicate 
which matrix does not have an associated MS/MSD or MS/DU Soil Water. 

~ 

Were the MS percent recoveries (%R) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? 7 
Were all duplicate sample duplicate error rations (DER) <1.42? 

V. Laboratory control samples 

Was an LCS analvzed oer analytical batch? J 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) v' 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sam ole? / 
Were tracer/carrier recoveries within the QC limits? 

VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PEl samples performed? 7 
Were the performance evaluation (PE) samples within the acceptance limits? 

VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

/ 
Were the Minimum Detectable Activities IMDA) < RL? 

,/ 

RAD-EPAIVversion 1.0 

NA 

/ 

../ 

./ 

/ 

Page:_' of ;t 
Reviewer: M& 

2nd Reviewer: 02-:: 

Findlnas/Comments 



LDC #:_3_'_"_8_5""_F_3t?' VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. t/ 
Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. t/ 
Target analytes were detected in the field blanks. 

,/ 

RAD-EPA.IV version 1.0 

NA 

,/ 

Page:~of ~ 
Reviewer: jV\(;" 

2nd Reviewer: dC 

Findings/Comments 



LOC #: 31685F35 

METHOD: Radiochemistry, Method GA-01-R 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were blank analyses performed as required? If no, please see qualifications below. 
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below. 

Conc. units: Associated Sam 

:.......JI _._ ..... - I Blank II :=1. .1 Action Lim;+ Sample Identification 

PB No Qual. 

14 0.01292 [___ _ J __ _ 
1-

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Mark\Blanks\31685F35.wpd 

Page:-L0f-1-
Reviewer: M &---

2nd Reviewer: .Q 

!I 



LDC #: 3l" S '5 r-3t? 

METHOD: Radiochemistry (Method: GA -01- R. 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_ofl 

Reviewer: M. G 
2nd Reviewer: oz::: 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample ID 

LCS 

-

-

-

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

AWI-~l{1 

Matrix spike sample 

-

Duplicate RPD 

-

Chemical recovery 

-

I eecalcillated 

Found/S (units) True/D (units) I %RorRPD 

{OLf·L{ 
(PC;fo \ 

~I 101 (PCi1~ /03 

- --

---

- - -

~ ee(;!Qaed 

I 
Acceptable 

%RorRPD (YIN) 

103 '{ 

~ -

- --

-....- -

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: G A - 0 1- J<.. 

Page:---Lof-L 
Reviewer: MG 

2nd reviewer: Q2--

~ ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 

~ I u- d3cJ Analyte results for ____ ' _____________ .reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(com - background) 
2.22 x E x SA x Vol 

E = Counter Efficiency 
SA = Self-absorbance factor 
Vol = Volume of sample 

# Sample 10 

( ~ 

Recalculation: 

(l.b8'-1 cAps )(:J7.(]S PCi/dps) 
O.OLlroO'1 

ge-r 7 d 
Reported Calculated 

Concentration concePiaation Acceptable 
Analyte cfC.i/o 1 (rc• 1 (YIN) 

U- d3S O.O~ hi o .0'1°0 I Y 

Note: ______________________________________________________________________________ _ 

RECALC.35 



LDC #: 31685F36 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 160-5485-1 Cat NCat B 
Laboratory: Test America, Inc. 

METHOD: Alpha Spectroscopy (Method A-01-R) 

Date: 4. -'3O -ILf 

Page:~of--L 
Reviewer: M& 

2nd Reviewer: ac---

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

~alidation A[ea 

Technical holding times 

Initial calibration 

Calibration verification 

Blanks 

Matrix Spike/(Matrix Spike) Duplicates 

Laboratory control samples 

Carrier recovery 

Minimum detectable activity (MDA) 

Sample result verification 

Overall assessment of data 

Field duplicates 

Fi",lrl hl"mk'" 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

L. RL 

I I Comments 

A Sampling dates: 1- 31- It.{ 

A Not reviewed for Cat A review. 

A Not reviewed for Cat A review. 

A 
N \/tot v-eq /,f ,. V' e,J:. 
A LCS 

v 

A 
A 
A Not reviewed for Cat A review. 

A 
N 

ND FB= FBOIY F13ol5' 

ND = No compounds detected 
(5'DCr~ IbO-5"405-1) 

D = Duplicate 
R = Rinsate TB = Trip blank 
FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Cat B review. 

all -;0; I 

1 L T-R-002-0-5 ~If 11 21 31 

2 LT-R-002-5-10 12 22 32 

3 L T -R-003-5-10 13 23 33 

4 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 Pes 40 

Notes: ________________________________________ _ 

31685F36W.wpd 

I 



LDC #: '3 I Co S 5' F 3'=' VALIDATION FINDINGS CHECKLIST 

Method: Radiochemistry(EPA Method A -01- R ) 
Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. t/ 
II. Calibration 

Were all instruments and detectors calibration as required? / 
Were NIST traceable standards used for all calibrations? / 
Was the check source identified by activity and radionuclide? if 
Were check sources including background counts analyzed at the requiried V 
frequency and within laboratory control limits? 

III. Blanks 

Were blank analyses performed as required? ./ 
Were any activities detected in the blanks greater than the minimum detectable 
activity (MDA)? If yes, please see the Blanks validation completeness worksheet. 

~ 

IV. Matrix spikes and Duplicates 

Were a matrix spike (MS) analyzed for each matrix in this SDG;~icate 
which matrix does not have an associated MS/MSD or MS/DUP Soil ater. ~ 
Were the MS percent recoveries (%R) within the QC limits? If the sample V concentration exceeded the spike concentration by a factor of 4 or more, no action 
was taken. 

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? J 
Were all duplicate sample duplicate error rations (DER) <1.42? ./ 
V. Laboratory control samples 

Was an LCS analvzed per analvtical batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ~ 
within the 75-125% 

VI. Sample Chemical/Carrier Recovery 

Was a tracer/carrier added to each sample? / 
Were tracer/carrier recoveries within the QC limits? / 
VII. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? ~ 
Were the performance evaluation (PE) samples within the acceptance limits? J 
VIII. Sample Result Verification 

Were activities adjusted to reflect all sample dilutions and dry weight factors / 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < RL? ./ 

RAD-EPA.IV version 1.0 

Page:_1 of ;; 
Reviewer: M& 

2nd Reviewer: CJI.--

Findings/Comments 



LDC #:_3_'_k,_8_S-_F 30 VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Overall assessment of data 

Overall assessment of data was found to be acceptable. /' 
X. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. 

XI. Field blanks 

Field blanks were identified in this SDG. /' 
Target analytes were detected in the field blanks. V' 

RAD-EPA.IV version 1.0 

NA 

/ 

Page:-.?of 2-
Reviewer: M""""<T 

2nd Reviewer: o/l--

Findings/Comments 



LOC #: '3 t <0 S 5" F3 Co 

METHOD: Radiochemistry (Method: A - 0 1- R 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Page:_l_ofl 

Reviewer: M G 
2nd Reviewer: q 

------
Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

%R = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte in the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = 18-DI x 100 
(8+D)/2 

Sample 10 

LCS 

-

-

I 

Where, 8 = Original sample activity 
D = Duplicate sample activity 

Type of Analysis Analyte 

Laboratory control sample 

U - ;)33/.9 '3 L1 

Matrix spike sample 

-

Duplicate RPD 

-
Chemical recovery 

Tl1- dJ~ 

I eecalcillated 

FoundlS (units) True/O (units) I %RorRPD 

C, . ~ ~ '1 (pCija~ ~. 'Sl (pC;,' CjCf 

- - -

-- -

(d.3~3 (JpvVT) 13. Z;q &tp.vl) cr {. ~ 

II 

Bel;!cded 

I 
Acceptable 

%RorRPD (YIN) 

9 ~ Y 

--

--

~ (. 9 Y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 



LOC #: 3 I Co <0 ~ P 3 ro VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method:, __ A.;...-_O_' -----.:...1<---=----__ 

Page:---.-Lof-1-
Reviewer: Me;-

2nd reviewer: O'L---

~ ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 

N N/A Are results within the calibrated range of the instruments? 

Analyte results for :tF ( I I\;) - ;) J B reported with a positive detect were recalculated and verified 
using the following equation: 

Concentration = 

(com - background) 
2.22 x E x SA x Vol 

Recalculation: 

(4S-/r€;o) - ( 3. 5
bJ.YI'ao ) 

E = Counter Efficiency ) ) ( _ ) ( ) ( ) sA=self-absorbancefactor(J..~J. (0.814(, o.~CJ9~Oj o.ql;J( o.crqe 
Vol = Volume of sample d 

Reported 

# Sample 10 Analyte 
conCe?~tion 

(pC' ) 

I I IV, - g;)<o O.~I5" 

U - J30 Q·'-t5f 

o ,t..f I ,t:) I 

Calculated 
concen~tion Acceptable 

(pC; J (YIN) 

O.L(~S- Y 
O· 4&) I ~ 

Note: __________________________________________ _ 

RECALC,35 



Glen Island Data Gap Field Program - LDC# 31685 

SDG: 16052311 

AlUQtEal MatIDI A-O 1-R 

SalOOloll ~ S~101l Cha"*aI NlIIII Anlll Data Rasult Rapurt Domet Lab Qual Val Qual AnallJlal RL Mil. IlIIts 

1601009021A 

1601009021A 

1601009021A 

1601009031A 

1601009031A 

1601009031A 

1601009051A 

1601009051A 

1601009051A 

1601009061A 

1601009061A 

1601009061A 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB004-20140116 

FB004-20140116 

FB004-20140116 

FB004-20140116 

FB004-20140116 

1601009021A THORIUM-230 

1601009021A THORIUM-228 

1601009021A THORIUM 

1601009031A URANIUM-235 

1601009031A URANIUM 233 AND 234 

1601009031A URANIUM 

1601009051A THORIUM 

1601009051A THORIUM-228 

1601009051A THORIUM-230 

1601009061A URANIUM 233 AND 234 

1601009061A URANIUM-235 

1601009061A URANIUM 

160-5231-4 

160-5231-4 

160-5231-4 

160-5231-4 

160-5231-4 

160-5231-4 

160-5231-1 

160-5231-1 

160-5231-1 

160-5231-1 

160-5231-1 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM 233 AND 234 

URANIUM 

URANIUM-235 

THORIUM 

THORIUM-228 

THORIUM-230 

URANIUM 

URANIUM 233 AND 234 

1/28/2014 

1/28/2014 

1/28/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

0.06449 

-0.004958 

-0.006177 

o 

0.006082 

0.01942 

o 

0.05742 

0.119 

-0.006949 

-0.01557 

-0.01665 

0.461 

0.356 

0.495 

0.0151 

0.0396 

-0.0307 

0.0314 

0.0329 

0.147 

0.0388 

0.0134 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0502 0.0502 pci/g 

0.0950 0.0950 pci/g 

0.0625 0.0625 pci/g 

0.0363 0.0363 pci/g 

0.0506 0.0506 pci/g 

0.0291 0.0291 pci/g 

0.0653 0.0653 pci/l 

0.210 0.210 pci/l 

0.125 0.125 pci/l 

0.158 0.158 pci/l 

0.157 0.157 pci/l 

0.135 0.135 pci/l 

0.187 

0.188 

0.184 

0.187 pci/l 

0.188 pci/l 

0.184 pci/l 

0.156 0.156 pci/l 

0.0996 0.0996 pcill 

0.185 0.185 pci/l 

0.124 0.124 pci/l 

0.162 0.162 pci/l 

0.156 0.156 pci/l 

0.0974 0.0974 pci/l 

0.111 0.111 pci/l 

Page 1 of 31 



SDG: 16052311 

ABytlcal MotllJd A-O 1-R 

Sa __ I0_11 lBJ SIQIo II Chomk:aI Nam AnIII Data R03lln Roport Domet Lab Qual Val Qual AnallJlal Rl Mil ~ns 

FB004-20140116 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

L T -C-013-6-8-20140115 

LT-C-013-6-8-20140115 

L T-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

L T-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

LT-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

L T-X-002-6-8-20140116 

L T -X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T -X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T -X-002-6-8-20140116 

160-5231-1 URANIUM-235 

160-5231-1LR THORIUM-230 

160-5231-1LR THORIUM 

160-5231-1 LR THORIUM-228 

160-5231-1 LR URANIUM 

160-5231-1LR URANIUM 233 AND 234 

160-5231-1LR URANIUM-235 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

URANIUM 233 AND 234 

URANIUM-235 

URANIUM 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-228 

THORIUM 

THORIUM-230 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/28/2014 

1/28/2014 

1/28/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/28/2014 

1/28/2014 

1/28/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/28/2014 

1/28/2014 

1/28/2014 

-0.005 

0.1397 

0.01008 

0.03038 

0.002748 

-0.001377 

0.01713 

0.555 

0.0397 

0.656 

0.754 

0.734 

0.81 

0.0144 

0.582 

0.702 

0.54 

1.26 

0.885 

0.00905 

0.612 

0.544 

0.644 

0.7 

0.671 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.121 

0.150 

0.131 

0.177 

0.174 

0.180 

0.142 

0.121 pci/l 

0.150 pcill 

0.131 pcill 

0.177 pci/l 

0.174 pci/l 

0.180 pci/l 

0.142 pci/l 

0.0340 0.0340 pci/g 

0.0642 0.0642 pci/g 

0.0339 0.0339 pci/g 

0.0761 0.0761 pci/g 

0.104 0.104 pci/g 

0.0759 0.0759 pci/g 

0.0431 0.0431 pci/g 

0.0656 0.0656 pci/g 

0.0345 0.0345 pci/g 

0.0537 0.0537 pci/g 

0.0987 0.0987 pci/g 

0.0667 0.0667 pci/g 

0.0752 0.0752 pci/g 

0.0604 0.0604 pci/g 

0.0529 0.0529 pci/g 

0.0818 0.0818 pci/g 

0.0484 0.0484 pci/g 

0.0487 0.0487 pci/g 
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SDG: 16052311 

ABytlcal Mathod A-O 1-R 

SaQlIB II .III S~ II.. Cban:aI 1II1II__ Anal Data Rasun Rapurt Domet Lab Qual Val Qual Rnallllal RL Mil 1mb 

L T -X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

LT-X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

ABytlcal Mathod E901.1 

160-5231-2LR URANIUM-235 

160-5231-2LR URANIUM 

160-5231-2LR URANIUM 233 AND 234 

160-5231-2LR THORIUM 

160-5231-2LR THORIUM-228 

160-5231-2LR THORIUM-230 

1/27/2014 

1/27/2014 

1/27/2014 

1/28/2014 

1/28/2014 

1/28/2014 

0.06682 Yes Y 0.0632 0.0632 pci/g 

0.577 Yes Y 0.0507 0.0507 pci/g 

0.5983 Yes Y 0.0580 0.0580 pci/g 

0.6768 Yes Y 0.0839 0.0839 pci/g 

0.6191 Yes Y 0.102 0.102 pci/g 

0.534 Yes Y 0.0826 0.0826 pci/g 

Sa!IJI1B II III SOO1pIB II Cbamlcal 1II1II Anal Data Rasun Rapurt Dotaet Lab Qual Val Qual RnallJlal RL Mil 1mb 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010831A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010831A BISMUTH-212 

1601010831A Protactinium 234 

1601010831A PROTACTINIUM 231 

1601010831A POTASSIUM-40 

1601010831A BISMUTH-214 

1601010831A LEAD-214 

1601010831A LEAD-212 

1601010831A COBALT-60 

1601010831A ACTINIUM 228 

1601010831A AMERICIUM-241 

1601010831A CESIUM-137 

1601010941A POTASSIUM-40 

1601010941A Protactinium 234 

1601010941A COBALT-60 

1601010941A RADIUM-226 

1601010941A LEAD-210 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/27/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

35.16 

-266 

21.64 

-7.064 

3.208 

-0.9988 

1.725 

0.8825 

-3.403 

1.23 

1.437 

-0.04694 

0.1027 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

-0.00008747 Yes 

0.1602 

-0.01034 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

50.8 50.8 pci/l 

627 627 pci/l 

115 115 pci/l 

67.8 67.8 pci/l 

12.3 12.3 pci/l 

10.5 10.5 pci/l 

8.22 8.22 pci/l 

4.63 4.63 pci/l 

18.6 18.6 pci/l 

7.84 7.84 pci/l 

3.42 3.42 pci/l 

0.0703 0.0703 pci/g 

0.462 0.462 pci/g 

0.00370 0.00370 pci/g 

0.0525 0.0525 pci/g 

0.0800 0.0800 pci/g 
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SDG: 16052311 

AwQttal Mothod E901.1 

Sall1llo II 1m Sqlo II Cho .. aI NIIIII Anal Data . Rosun Roport Dotoct Lab Qual .. Val Qual RnallJlaI RL Mil IlIIts 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

1601010941A 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB003-20140115 

FB004-20140116 

FB004-20140116 

FB004-20140116 

1601010941A RADIUM-228 

1601010941A LEAD-212 

1601010941A THORIUM-234 

1601010941A URANIUM 

1601010941A URANIUM-235 

1601010941A BISMUTH-214 

1601010941A ACTINIUM 228 

1601010941A THALLlUM-208 

1601010941A PROTACTINIUM 231 

1601010941A AMERICIUM-241 

1601010941A CESIUM-137 

1601010941A LEAD-214 

1601010941A BISMUTH-212 

160-5231-4 ACTINIUM 228 

160-5231-4 BISMUTH-212 

160-5231-4 BISMUTH-214 

160-5231-4 LEAD-214 

160-5231-4 POTASSIUM-40 

160-5231-4 PROTACTINIUM 231 

160-5231-4 Protactinium 234 

160-5231-4 CESIUM-137 

160-5231-4 LEAD-212 

160-5231-1 Protactinium 234 

160-5231-1 CESIUM-137 

160-5231-1 BISMUTH-214 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

0.01276 

0.002053 

0.0343 

0.0343 

0.0005122 

0.002942 

0.01276 

-0.002247 

-0.01627 

0.000089 

0.001075 

-0.002545 

0.02727 

-7.74 

-1.09 

-7.07 

5.85 

-74.2 

33.7 

427 

-0.508 

-2.67 

197 

1.33 

-8.23 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0117 0.0117 pci/g 

0.00630 0.00630 pci/g 

0.0689 0.0689 pci/g 

0.0689 0.0689 pci/g 

0.0174 0.0174 pci/g 

0.0101 0.0101 pci/g 

0.0117 0.0117 pci/g 

0.00499 0.00499 pci/g 

0.0971 0.0971 pci/g 

0.00635 0.00635 pci/g 

0.00335 0.00335 pci/g 

0.00931 0.00931 pci/g 

0.0434 0.0434 pci/g 

16.7 16.7 pcill 

68.1 68.1 pcill 

11.8 11.8 pcill 

8.85 8.85 pcill 

83.0 83.0 pcill 

108 108 pcill 

505 505 pcill 

5.36 5.36 pcill 

7.63 7.63 pcill 

523 523 pcill 

4.02 4.02 pcill 

12.1 12.1 pcill 
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SDG: 16052311 

AI8ytk:al MotIDI E901.1 

Sall1llB II 1.00 SIII1IIB II Chomal N_ Anal Datil Rosult ----'lBport JJl[toct Lab Jlual Val Qual RnallJlal 

FB004-20140116 

FB004-20140116 

FB004-20140116 

FB004-20140116 

FB004-20140116 

FB004-20140116 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

FB004-20140116LR 

LT-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

L T -C-013-6-8-20140115 

LT-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

L T -C-013-6-8-20140115 

LT-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

160-5231-1 PROTACTINIUM 231 

160-5231-1 BISMUTH-212 

160-5231-1 ACTINIUM 228 

160-5231-1 POTASSIUM-40 

160-5231-1 LEAO-214 

160-5231-1 LEAO-212 

160-5231-1LR POTASSIUM-40 

160-5231-1 LR LEAO-214 

160-5231-1LR LEAO-212 

160-5231-1LR PROTACTINIUM 231 

160-5231-1LR ACTINIUM 228 

160-5231-1 LR Protactinium 234 

160-5231-1LR COBALT-60 

160-5231-1LR AMERICIUM-241 

160-5231-1LR CESIUM-137 

160-5231-1 LR BISMUTH-214 

160-5231-1 LR BISMUTH-212 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

RAOIUM-226 

URANIUM-235 

URANIUM 

THORIUM-234 

RAOIUM-228 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/24/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/26/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

-44.1 

4.45 

9.77 

27.4 

0.857 

-0.323 

-33.92 

-0.1608 

5.778 

-16.77 

-3.633 

-380.1 

0.7159 

2.546 

0.02053 

4.895 

9.396 

1.31 

0.0468 

0.834 

0.834 

0.711 

0.908 

-0.299 

8.68 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

123 

46.5 

15.1 

66.7 

9.98 

7.29 

76.1 

11.4 

8.38 

127 

18.3 

626 

3.87 

8.58 

4.11 

12.0 

52.0 

0.379 

0.118 

0.435 

0.435 

Mil 
123 

46.5 

15.1 

66.7 

9.98 

7.29 

76.1 

11.4 

8.38 

127 

18.3 

626 

3.87 

8.58 

4.11 

12.0 

52.0 

Ildts 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

0.379 pci/g 

0.118 pci/g 

0.435 pci/g 

0.435 pci/g 

0.0577 0.0577 pci/g 

2.23 2.23 pci/g 

0.583 0.583 pci/g 

0.221 0.221 pci/g 

Page 5 of 31 



SDG: 16052311 

Analyttal Mothod E901.1 

Sa .... 101l ~ S_101l ebo_aI Nn Anal Dato RQsult ROP~l Dotoct LabQual Val Qual RnallJlal 

LT-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

L T -C-013-6-8-20140115 

L T -C-013-6-8-20140115 

LT-C-013-6-8-20140115 

LT-C-013-6-8-20140115 

L T-C-013-6-8-20140115 

LT-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

L T -C-016-8-1 0-20140116 

LT-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

L T -C-016-8-1 0-20140116 

LT-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

LT-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

L T-C-016-8-10-20140116 

LT-X-002-6-8-20140116 

L T -X-002-6-8-20140116 

LT-X-002-6-8-20140116 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-3 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-5 

160-5231-2 

160-5231-2 

160-5231-2 

LEAD-214 

LEAD-212 

LEAD-210 

BISMUTH-214 

BISMUTH-212 

ACTINIUM 228 

THALLlUM-208 

LEAD-210 

Protactinium 234 

LEAD-214 

RADIUM-228 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

PROTACTINIUM 231 

LEAD-212 

RADIUM-226 

THALLlUM-208 

THORIUM-234 

URANIUM 

POTASSIUM-40 

URANIUM-235 

URANIUM-235 

URANIUM 

THALLlUM-208 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

0.699 

0.734 

0.555 

0.613 

0.715 

0.711 

0.231 

0.346 

0.939 

0.504 

0.648 

0.648 

0.708 

0.48 

-0.24 

0.696 

1.17 

0.215 

0.495 

0.495 

10.7 

0.0395 

0.0333 

0.445 

0.162 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U U 

U U 

U U 

RL Mil '-'Its 
0.0389 0.0389 pci/g 

0.0297 0.0297 pci/g 

0.539 0.539 pci/g 

0.0421 0.0421 pci/g 

0.207 0.207 pci/g 

0.0577 0.0577 pci/g 

0.0182 0.0182 pci/g 

0.131 0.131 pci/g 

1.04 1.04 pci/g 

0.0153 0.0153 pci/g 

0.0289 0.0289 pci/g 

0.0289 0.0289 pci/g 

0.0982 0.0982 pci/g 

0.0152 0.0152 pci/g 

0.214 0.214 pci/g 

0.0108 0.0108 pci/g 

0.162 0.162 pci/g 

0.00810 0.00810 pci/g 

0.161 0.161 pci/g 

0.161 0.161 pci/g 

0.0813 0.0813 pci/g 

0.0366 0.0366 pci/g 

0.0311 0.0311 pci/g 

0.160 0.160 pci/g 

0.00721 0.00721 pci/g 
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A_tEal MatIDI E901.1 

Sal11ll11 I) 1.001 .... 111 I) Chani:a1 NIIIII___ Anal Data Kasult Kaport IIBtact Lab Qual Val Qual Hnal Wal Rl Mil IkIIts 

L T-X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T -X-002-6-8-20140116 

L T -X-002-6-8-20140116 

LT-X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T -X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T-X-002-6-8-20140116 

L T -X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

LT-X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

L T -X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

L T-X-002-6-8-20140116LR 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

160-5231-2 

Protactinium 234 

PROTACTINIUM 231 

THORIUM-234 

RADIUM-226 

POTASSIUM-40 

LEAD-214 

LEAD-212 

LEAD-210 

RADIUM-228 

160-5231-2 BISMUTH-214 

160-5231-2 BISMUTH-212 

160-5231-2 ACTINIUM 228 

160-5231-2LR RADIUM-226 

160-5231-2LR PROTACTINIUM 231 

160-5231-2LR POTASSIUM-40 

160-5231-2LR Protactinium 234 

160-5231-2LR LEAD-214 

160-5231-2LR ACTINIUM 228 

160-5231-2LR AMERICIUM-241 

160-5231-2LR RADIUM-228 

160-5231-2LR LEAD-212 

160-5231-2LR THALLlUM-208 

160-5231-2LR THORIUM-234 

160-5231-2LR URANIUM 

160-5231-2LR URANIUM-235 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

1/30/2014 

0.17 

-0.148 

0.445 

0.972 

8.8 

0.446 

0.495 

0.499 

0.49 

0.397 

0.535 

0.49 

1.051 

-0.2472 

8.764 

0.7874 

0.4428 

0.4772 

0.00131 

0.4772 

0.5234 

0.1526 

0.4315 

0.4315 

0.04212 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.933 

0.190 

0.160 

0.148 

0.933 pci/g 

0.190 pci/g 

0.160 pci/g 

0.148 pci/g 

0.0773 0.0773 pci/g 

0.0134 0.0134 pci/g 

0.0124 0.0124 pci/g 

0.150 0.150 pci/g 

0.0229 0.0229 pci/g 

0.0139 0.0139 pci/g 

0.0826 0.0826 pci/g 

0.0229 0.0229 pci/g 

0.135 0.135 pci/g 

0.191 0.191 pci/g 

0.0731 0.0731 pci/g 

0.822 0.822 pci/g 

0.0142 0.0142 pci/g 

0.0213 0.0213 pci/g 

0.0124 0.0124 pci/g 

0.0213 0.0213 pci/g 

0.0104 0.0104 pci/g 

0.00657 0.00657 pci/g 

0.138 0.138 pci/g 

0.138 0.138 pci/g 

0.0325 0.0325 pci/g 
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SDG: 16052311 

Analytical Mathod E901.1 

8all1llllil ~ 88111111111 Cha"*alN_ Anal DatH Hasult Ra~ ... t IIBtHct Lab Qual Val Qual HnalllIal RL Mil. ~Its 

L T-X-002-6-8-20140116LR 160-5231-2LR BISMUTH-214 1/30/2014 0.3967 Yes Y 0.0110 0.0110 pci/g 

L T -X-002-6-8-20140116LR 160-5231-2LR CESIUM-137 1/30/2014 0.000103 Yes Y U U 0.00729 0.00729 pci/g 

L T -X-002-6-8-20140116LR 160-5231-2LR BISMUTH-212 1/30/2014 0.5792 Yes Y 0.0830 0.0830 pci/g 

L T-X-002-6-8-20140116LR 160-5231-2LR LEAD-210 1/30/2014 0.3849 Yes Y 0.143 0.143 pci/g 

L T-X-002-6-8-20140116LR 160-5231-2LR COBALT-60 1/30/2014 0.00008147 Yes Y U U 0.00864 0.00864 pci/g 

Analytical MatllJd E903.0 

8all1llllil ~8_11111 Cha"*alN_ Anal DatH Hasult Ha~ ... t IIBtHct Lab Qual Val Qual HnalllIal RL Mil. ~Its 

1601034751A 1601034751A RADIUM-226 2/11/2014 0.06645 Yes Y U U 0.158 0.158 pci/l 

FB003-20140115 160-5231-4 RADIUM-226 2/11/2014 0.033 Yes Y U U 0.153 0.153 pci/l 

FB004-20140116 160-5231-1 RADIUM-226 2/11/2014 0.0419 Yes Y U U 0.152 0.152 pci/l 

Analytical MatllJd E904.0 

8all1llllil Lab 88111111111 Cha"*alN_ Anal DatH Hasult Ha~ ... t IIBtHct Lab Qual Val Qual HnalllIal RL Mil. ~Its 

1601033121A 1601033121A RADIUM-228 2/10/2014 -0.05795 Yes Y U U 0.300 0.300 pci/l 

FB003-20140115 160-5231-4 RADIUM-228 2/10/2014 0.142 Yes Y U U 0.356 0.356 pci/l 

FB004-20140116 160-5231-1 RADIUM-228 2/10/2014 0.214 Yes Y U U 0.326 0.326 pci/l 
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SDG: 16053651 

A!Bytlcal Mothod A-O 1-R 

Saqlo I) IBJ S_1o I) ChoD*aI N_ Anal Data Rosult Ropll'. I18toc. Lab Qual Val Qual RnalllIai Rl Mil IlIIts 

1601044961A 

1601044961A 

1601044961A 

1601044971A 

1601044971A 

1601044971A 

1601045141A 

1601045141A 

1601045141A 

1601045161A 

1601045161A 

1601045161A 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

L T -G-029-2-4-20140128 

1601044961A THORIUM 

1601044961A THORIUM-228 

1601044961A THORIUM-230 

1601044971A URANIUM 

1601044971A URANIUM 233 AND 234 

1601044971A URANIUM-235 

1601045141A THORIUM-230 

1601045141A THORIUM-228 

1601045141A THORIUM 

1601045161A URANIUM 

1601045161A URANIUM 233 AND 234 

1601045161A URANIUM-235 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-2 

160-5365-2 

160-5365-2 

160-5365-2 

160-5365-2 

160-5365-2 

160-5365-1 

THORIUM 

THORIUM-228 

THORIUM-230 

URANIUM 233 AND 234 

URANIUM-235 

URANIUM 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM 

THORIUM-230 

THORIUM-228 

THORIUM 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/17/2014 

2/17/2014 

2/17/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/18/2014 

2/18/2014 

2/18/2014 

2/19/2014 

-0.003879 

0.04611 

0.06597 

0.06071 

0.06962 

o 

0.1357 

0.08048 

0.001208 

o 

0.008228 

0.01024 

0.428 

0.767 

0.527 

0.71 

0.021 

0.735 

0.018 

0.0542 

0.0169 

0.0128 

0.135 

0.0345 

0.852 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0537 0.0537 pci/g 

0.101 0.101 pci/g 

0.0787 0.0787 pci/g 

0.0561 0.0561 pci/g 

0.0615 0.0615 pci/g 

0.0404 0.0404 pci/g 

0.0292 0.0292 pcill 

0.127 0.127 pci/l 

0.0535 0.0535 pci/l 

0.0493 0.0493 pcill 

0.0922 0.0922 pci/l 

0.115 0.115 pci/l 

0.0591 0.0591 pci/g 

0.103 0.103 pci/g 

0.0739 0.0739 pci/g 

0.0867 0.0867 pci/g 

0.0831 0.0831 pci/g 

0.0533 0.0533 pci/g 

0.0541 0.0541 pci/l 

0.121 0.121 pci/l 

0.109 0.109 pci/l 

0.0721 0.0721 pci/l 

0.0725 0.0725 pci/l 

0.138 0.138 pci/l 

0.0663 0.0663 pci/g 
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SDG: 16053651 

Anaytlcal MathOd A-01-R 

SallJllIIlI Lab S_III~ Chual N_ Anal Data Rasoll Raport Dlltact Lab Qual Val Qual RnallJlaI 

L T -G-029-2-4-20140128 

LT-G-029-2-4-20140128 

L T-G-029-2-4-20140128 

L T -G-029-2-4-20140128 

L T-G-029-2-4-20140128 

Anaytlcal MathOd E901.1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

THORIUM-228 

THORIUM-230 

URANIUM 

URANIUM-235 

URANIUM 233 AND 234 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

0.844 

0.882 

0.516 

0.0225 

0.561 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

SaQllII1I Lab S_III~ Chamal N_ Anal Data Rasoll Rapurt Dlltact Lab Qual Val Qual AnallJlal 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601028301A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601028301A Protactinium 234 

1601028301A AMERICIUM-241 

1601028301A BISMUTH-212 

1601028301A BISMUTH-214 

1601028301A CESIUM-137 

1601028301A COBALT-60 

1601028301A LEAD-212 

1601028301A LEAD-214 

1601028301A POTASSIUM-40 

1601028301A PROTACTINIUM 231 

1601028301A ACTINIUM 228 

1601031511A RADIUM-228 

1601031511A CESIUM-137 

1601031511A URANIUM 

1601031511A BISMUTH-214 

1601031511A THALLlUM-208 

1601031511A RADIUM-226 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

172.2 

1.33 

14.26 

-4.361 

1.253 

1.845 

1.946 

-0.3544 

-36.92 

-12.3 

4.266 

0.009104 

0.000744 

0.0349 

0.0006902 

0.001491 

0.04345 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil. Ildts 

0.0672 0.0672 pci/g 

0.0614 0.0614 pci/g 

0.0632 0.0632 pci/g 

0.0720 0.0720 pci/g 

0.0633 0.0633 pci/g 

RL Mil. ~Its 

424 424 pci/l 

6.50 6.50 pci/l 

49.0 49.0 pci/l 

10.9 10.9 pci/l 

4.08 4.08 pci/l 

4.40 4.40 pci/l 

6.66 6.66 pci/l 

9.67 9.67 pci/l 

68.3 68.3 pci/l 

110 110 pci/l 

14.9 14.9 pci/l 

0.0112 0.0112 pci/g 

0.00348 0.00348 pci/g 

0.0713 0.0713 pci/g 

0.0101 0.0101 pci/g 

0.00408 0.00408 pci/g 

0.0773 0.0773 pci/g 
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SDG: 16053651 

AwQttal Mothod E901.1 

SaglB II ._ LaJ SIII1I~ Cho"*aI NID Anal Dato RosuJt Jl!IPII't Dotoct Lab Qual Val Qual RnallJlal RL Mil Imlts 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

1601031511A 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128 

1601031511A Protactinium 234 

1601031511A PROTACTINIUM 231 

1601031511A POTASSIUM-40 

1601031511A LEAD-214 

1601031511A LEAD-212 

1601031511A LEAD-210 

1601031511A COBALT-60 

1601031511A ACTINIUM 228 

1601031511A THORIUM-234 

1601031511A URANIUM-235 

1601031511A BISMUTH-212 

1601031511A AMERICIUM-241 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

160-5365-3 

Protactinium 234 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

LEAD-212 

LEAD-214 

PROTACTINIUM 231 

RADIUM-226 

URANIUM-235 

THALLlUM-208 

THORIUM-234 

URANIUM 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

-0.2817 

0.008435 

0.00395 

-0.001663 

-0.0009042 

0.01563 

0.001131 

0.009104 

0.0349 

0.0162 

0.01444 

0.001327 

2.26 

0.852 

0.971 

0.644 

0.743 

0.934 

0.696 

-0.349 

1.65 

0.0803 

0.315 

0.805 

0.805 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.550 0.550 pci/g 

0.0974 0.0974 pci/g 

0.0479 0.0479 pci/g 

0.00876 0.00876 pci/g 

0.00620 0.00620 pci/g 

0.0930 0.0930 pci/g 

0.00352 0.00352 pci/g 

0.0112 0.0112 pci/g 

0.0713 0.0713 pci/g 

0.0125 0.0125 pci/g 

0.0327 0.0327 pci/g 

0.00634 0.00634 pci/g 

1.47 1.47 pci/g 

0.0392 0.0392 pci/g 

0.117 0.117 pci/g 

0.0264 0.0264 pci/g 

0.214 0.214 pci/g 

0.0180 0.0180 pci/g 

0.0230 0.0230 pci/g 

0.339 

0.241 

0.339 pci/g 

0.241 pci/g 

0.0507 0.0507 pci/g 

0.0124 0.0124 pci/g 

0.248 0.248 pci/g 

0.248 0.248 pci/g 
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SDG: 16053651 

AI&ytk:al Matllld E901.1 

Sal11ll11 II 1.00 S_III II Chamal N_ Anal Data Kasult KaplI't Damet Lab Qual Val Qual Anal 1IIa1 RL Mil. IlIIts 

DUP008-20140128 

DUP008-20140128 

DUP008-20140128LR 

DUP008-20140128LR 

DU P008-20 140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

DUP008-20140128LR 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

160-5365-3 RADIUM-228 

160-5365-3 POTASSIUM-40 

160-5365-3LR LEAD-210 

160-5365-3LR LEAD-212 

160-5365-3LR ACTINIUM 228 

160-5365-3LR LEAD-214 

160-5365-3LR POTASSIUM-40 

160-5365-3LR PROTACTINIUM 231 

160-5365-3LR URANIUM-235 

160-5365-3LR THALLlUM-208 

160-5365-3LR RADIUM-228 

160-5365-3LR RADIUM-226 

160-5365-3LR Protactinium 234 

160-5365-3LR COBAL T-60 

160-5365-3LR CESIUM-137 

160-5365-3LR BISMUTH-214 

160-5365-3LR AMERICIUM-241 

160-5365-3LR URANIUM 

160-5365-3LR THORIUM-234 

160-5365-3LR BISMUTH-212 

160-5365-2 

160-5365-2 

160-5365-2 

160-5365-2 

160-5365-2 

PROTACTINIUM 231 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

CESIUM-137 

2/5/2014 

2/5/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/3/2014 

2/3/2014 

21312014 

213/2014 

2/3/2014 

0.852 

14.8 

0.6893 

1.01 

0.9402 

0.752 

15.44 

-0.2448 

0.08139 

0.3116 

0.9402 

1.804 

2.426 

0.001185 

0.0001238 

0.6875 

0.007794 

0.7137 

0.7137 

1.046 

43 

7.93 

23 

-6.75 

1.23 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0392 0.0392 pci/g 

0.117 0.117 pci/g 

0.212 0.212 pci/g 

0.0177 0.0177 pci/g 

0.0412 0.0412 pci/g 

0.0234 0.0234 pci/g 

0.125 0.125 pci/g 

0.336 0.336 pci/g 

0.0509 0.0509 pci/g 

0.0119 0.0119 pci/g 

0.0412 0.0412 pci/g 

0.249 0.249 pci/g 

1.53 1.53 pci/g 

0.0124 0.0124 pci/g 

0.0141 0.0141 pci/g 

0.0241 0.0241 pci/g 

0.0296 0.0296 pci/g 

0.255 

0.255 

0.166 

92.8 

15.0 

54.5 

12.3 

4.78 

0.255 pci/g 

0.255 pci/g 

0.166 pci/g 

92.8 

15.0 

54.5 

12.3 

4.78 

pcill 

pcill 

pcill 

pcill 

pcill 
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SDG: 16053651 

AUyD:al Matlol E901.1 

Saqlll II 1.00 S_III II Chani:aI N_ Anal Data Rasolt RJlPlI't IIBtact Lab Qual Val Qual RnallJlal RL Mil IlIIts 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

FB011-20140128LR 

L T -G-029-2-4-20140128 

L T-G-029-2-4-20140128 

L T -G-029-2-4-20140128 

L T-G-029-2-4-20140128 

L T -G-029-2-4-20140128 

LT-G-029-2-4-20140128 

L T-G-029-2-4-20140128 

L T -G-029-2-4-20140128 

L T-G-029-2-4-20140128 

L T-G-029-2-4-20140128 

160-5365-2 LEAD-212 

160-5365-2 POTASSIUM-40 

160-5365-2 Protactinium 234 

160-5365-2 LEAD-214 

160-5365-2LR BISMUTH-212 

160-5365-2LR ACTINIUM 228 

160-5365-2LR Protactinium 234 

160-5365-2LR AMERICIUM-241 

160-5365-2LR BISMUTH-214 

160-5365-2LR CESIUM-137 

160-5365-2LR COBALT-60 

160-5365-2LR LEAD-212 

160-5365-2LR LEAD-214 

160-5365-2LR POTASSIUM-40 

160-5365-2LR PROTACTINIUM 231 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

160-5365-1 

RADIUM-228 

ACTINIUM 228 

URANIUM-235 

URANIUM 

THALLlUM-208 

RADIUM-226 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/3/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

2/5/2014 

21512014 

215/2014 

2/5/2014 

1.31 

-62 

85.4 

3.8 

14.64 

6.573 

-291.1 

-0.08984 

1.876 

0.4787 

0.8132 

-1.257 

-3.641 

35.96 

20.6 

1.18 

1.18 

0.0953 

1.06 

0.393 

2.44 

2.58 

-0.398 

20.4 

0.93 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

7.39 

83.3 

775 

7.96 

46.8 

12.4 

567 

7.95 

10.4 

3.68 

4.31 

7.47 

9.41 

54.1 

101 

7.39 

83.3 

775 

7.96 

46.8 

12.4 

567 

7.95 

10.4 

3.68 

4.31 

7.47 

9.41 

54.1 

101 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

0.0404 0.0404 pci/g 

0.0404 0.0404 pci/g 

0.0584 0.0584 pci/g 

0.266 0.266 pci/g 

0.0142 0.0142 pci/g 

0.262 0.262 pci/g 

1.38 1.38 pci/g 

0.382 0.382 pci/g 

0.131 0.131 pci/g 

0.0264 0.0264 pci/g 
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SDG: 16053651 

Arayttal Mathod E901.1 

SaqlB II 1m SIIJ1)I8 II Chamal N_ Anal Data Rasult RapII't Dlltaet Lab Qual Val Qual RnallJlal 

L T-G-029-2-4-20140128 160-5365-1 LEAD-212 2/5/2014 1.26 Yes Y 

L T-G-029-2-4-20140128 160-5365-1 LEAD-210 2/5/2014 0.891 Yes Y 

L T -G-029-2-4-20140128 160-5365-1 BISMUTH-214 2/5/2014 0.832 Yes Y 

L T-G-029-2-4-20140128 160-5365-1 BISMUTH-212 2/5/2014 1.17 Yes Y 

L T-G-029-2-4-20140128 160-5365-1 THORIUM-234 2/5/2014 1.06 Yes Y 

Arayttal Mathod E903.0 

SaqlB II 1m S .... IB II Chamal N_ Anal Data Rasult RapII't I18taet Lab Qual Val Qual RnallJlal 

1601034751A 

FB011-20140128 

Arayttal Mathod E904.0 

1601034751A RADIUM-226 

160-5365-2 RADIUM-226 

2/11/2014 

2/12/2014 

0.06645 

0.136 

Yes 

Yes 

Y 

Y 

U U 

SaqlB II Lab S .... IB II Chamal N_ Anal Data RaSl!It -'lapII't notaet LabQuai Val Qual Rnal qual 

1601033121A 

FB011-20140128 

1601033121A RADIUM-228 

160-5365-2 RADIUM-228 

2/10/2014 

2/10/2014 

-0.05795 

0.108 

Yes 

Yes 

Y 

Y 

U 

U 

U 

U 

Rl Mil. Ildts 

0.0182 0.0182 pci/g 

0.207 0.207 pci/g 

0.0256 0.0256 pci/g 

0.155 0.155 pci/g 

0.266 0.266 pci/g 

Rl Mil. IlIIts 

0.158 0.158 pcill 

0.122 0.122 pcill 

Rl Mil. IlIIts 

0.300 0.300 pcill 

0.304 0.304 pcill 
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SDG: 16054051 

Amy.al MatllJd A-01-R 

Sall1ll11 II 1.00 S_III II Chamal Nn Anal Datil Rasult ~p ... t IIBtBct Lab Qual Val Qual AnalllIaI RL Mil adts 

1601044961A 

1601044961A 

1601044961A 

1601044971A 

1601044971A 

1601044971A 

1601045141A 

1601045141A 

1601045141A 

1601045161A 

1601045161A 

1601045161A 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

LT-R-001-0-5-20140131 

1601044961A THORIUM-230 

1601044961A THORIUM-228 

1601044961A THORIUM 

1601044971A URANIUM 233 AND 234 

1601044971A URANIUM-235 

1601044971A URANIUM 

1601045141A THORIUM-230 

1601045141A THORIUM 

1601045141A THORIUM-228 

1601045161A URANIUM 

1601045161A URANIUM 233 AND 234 

1601045161A URANIUM-235 

160-5405-5 URANIUM-235 

160-5405-5 URANIUM 233 AND 234 

160-5405-5 URANIUM 

160-5405-5 THORIUM 

160-5405-5 THORIUM-230 

160-5405-5 THORIUM-228 

160-5405-6 URANIUM 

160-5405-6 URANIUM 233 AND 234 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-1 

URANIUM-235 

THORIUM-230 

THORIUM-228 

THORIUM 

THORIUM 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/17/2014 

2/17/2014 

2/17/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/17/2014 

2/17/2014 

2/17/2014 

211412014 

2/14/2014 

2/14/2014 

2/17/2014 

2/1712014 

2/17/2014 

2/19/2014 

0.06597 

0.04611 

-0.003879 

0.06962 

o 

0.06071 

0.1357 

0.001208 

0.08048 

o 
0.008228 

0.01024 

o 
0.0436 

o 
0.0229 

0.173 

0.0384 

0.0428 

0.0472 

0.0641 

0.175 

0.13 

0.0284 

0.442 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0787 0.0787 pci/g 

0.101 0.101 pci/g 

0.0537 0.0537 pci/g 

0.0615 0.0615 pci/g 

0.0404 0.0404 pci/g 

0.0561 0.0561 pci/g 

0.0292 0.0292 pci/l 

0.0535 0.0535 pcill 

0.127 0.127 pci/l 

0.0493 0.0493 pci/l 

0.0922 0.0922 pci/l 

0.115 0.115 pci/l 

0.0651 0.0651 pcill 

0.0977 0.0977 pci/l 

0.0522 0.0522 pcill 

0.0343 0.0343 pci/l 

0.0345 0.0345 pci/l 

0.122 0.122 pci/l 

0.0959 0.0959 pci/l 

0.0830 0.0830 pci/l 

0.0641 0.0641 pci/l 

0.0399 0.0399 pci/l 

0.132 0.132 pci/l 

0.0636 0.0636 pci/l 

0.0565 0.0565 pci/g 
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SDG: 16054051 

An;Qtlcal Matlol A-01-R 

SaqlB I) IBJ SaqlB I) Ch_~ N_ AD. Data Rasolt Raport IIBtact Lab Qu~ Val Qu~ Rnallll~ RL Mil. ... Its 

LT-R-001-0-5-20140131 

LT-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131LR 

L T-R-001-0-5-20140131 LR 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131LR 

L T-R-001-0-5-20140131LR 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

LT-R-001-5-10-20140131 

LT-R-001-5-10-20140131 

LT-R-001-GW-20140131 

L T-R-001-GW-20140131 

LT-R-001-GW-20140131 

LT-R-001-GW-20140131 

LT-R-001-GW-20140131 

L T-R-001-GW-20140131 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

THORIUM-228 

THORIUM-230 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

160-5405-1LR THORIUM-230 

160-5405-1LR THORIUM 

160-5405-1LR THORIUM-228 

160-5405-1 LR URANIUM 

160-5405-1LR URANIUM-235 

160-5405-1LR URANIUM 233 AND 234 

160-5405-2 THORIUM-230 

160-5405-2 THORIUM 

160-5405-2 THORIUM-228 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

URANIUM 233 AND 234 

URANIUM 

URANIUM-235 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM-230 

THORIUM 

THORIUM-228 

L T-R-001-GW-20140131 LR 160-5405-3LR URANIUM-235 

LT-R-001-GW-20140131LR 160-5405-3LR URANIUM 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/19/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/17/2014 

2/17/2014 

2/17/2014 

2/14/2014 

2/14/2014 

0.545 

0.584 

-0.000918 

0.586 

0.467 

0.6556 

0.6586 

0.8142 

0.5087 

0.02104 

0.5208 

0.663 

0.766 

0.626 

0.59 

0.684 

0.067 

0.132 

0.0554 

0.0636 

0.117 

0.0324 

0.134 

0.02066 

0.145 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0824 0.0824 pci/g 

0.0710 0.0710 pci/g 

0.120 0.120 pci/g 

0.0613 0.0613 pci/g 

0.0837 0.0837 pci/g 

0.0903 0.0903 pci/g 

0.102 0.102 pci/g 

0.105 0.105 pci/g 

0.0311 0.0311 pci/g 

0.0673 0.0673 pci/g 

0.0673 0.0673 pci/g 

0.0807 0.0807 pci/g 

0.0947 0.0947 pci/g 

0.102 0.102 pci/g 

0.0732 0.0732 pci/g 

0.0763 0.0763 pci/g 

0.0402 0.0402 pci/g 

0.0823 0.0823 pci/l 

0.105 0.105 pci/l 

0.0636 0.0636 pci/l 

0.0801 0.0801 pci/l 

0.0324 0.0324 pci/l 

0.115 0.115 pci/l 

0.0620 0.0620 pci/l 

0.0802 0.0802 pci/l 
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SDG: 16054051 

AlIQtlcal MotIDI A-01-R 

Sa.101l IBIS_loll Choni:a1 Nana Anal Data Rosult Ro~ort Domet Lab Qual Val Qual RnallJlal Rl Mil. IlIIts 

L T-R-001-GW-20140131 LR 160-5405-3LR URANIUM 233 AND 234 2/14/2014 0.08717 Yes Y U U 0.131 0.131 pci/l 

L T-R-001-GW-20140131 LR 160-5405-3LR THORIUM-230 2/17/2014 0.2124 Yes Y 0.0924 0.0924 pci/l 

LT-R-001-GW-20140131 LR 160-5405-3LR THORIUM-228 2/17/2014 0.1378 Yes Y 0.136 0.136 pci/l 

LT-R-001-GW-20140131 LR 160-5405-3LR THORIUM 2/17/2014 0.02963 Yes Y U U 0.0634 0.0634 pci/l 

L T-R-002-GW-20140131 160-5405-4 URANIUM 233 AND 234 2/14/2014 3.37 Yes Y 0.731 0.731 pci/l 

LT-R-002-GW-20140131 160-5405-4 URANIUM-235 2/14/2014 0.096 Yes Y U U 0.619 0.619 pci/l 

L T-R-002-GW-20140131 160-5405-4 URANIUM 2/14/2014 6.06 Yes Y 0.308 0.308 pci/l 

L T -R-002-GW-20140131 160-5405-4 THORIUM-228 2/17/2014 4.22 Yes Y 0.910 0.910 pci/l 

LT-R-002-GW-20140131 160-5405-4 THORIUM-230 2/17/2014 7.79 Yes Y 0.437 0.437 pci/l 

L T-R-002-GW-20140131 160-5405-4 THORIUM 2/17/2014 4.69 Yes Y 0.198 0.198 pci/l 

LT-R-003-GW-20140131 160-5405-7 URANIUM-235 2/14/2014 0.178 Yes Y 0.134 0.134 pci/l 

LT-R-003-GW-20140131 160-5405-7 URANIUM 233 AND 234 2/14/2014 0.358 Yes Y 0.107 0.107 pci/l 

L T -R-003-GW-20140131 160-5405-7 URANIUM 2/14/2014 0.669 Yes Y 0.173 0.173 pci/l 

LT-R-003-GW-20140131 160-5405-7 THORIUM-230 2/18/2014 4.16 Yes Y 0.0678 0.0678 pci/l 

LT-R-003-GW-20140131 160-5405-7 THORIUM 2/18/2014 2.18 Yes Y 0.0674 0.0674 pci/l 

LT-R-003-GW-20140131 160-5405-7 THORIUM-228 2/18/2014 2.57 Yes Y 0.289 0.289 pci/l 

AlIQtlcal MotIDI E901.1 

Sa.101l IBIS_loll Choni:a1 Nana Anal Data Rosult Ro~ort Dotaet Lab Qual Val Qual AnallJlal Rl Mil. IlIIts 

1601034951A 1601034951A ACTINIUM 228 2/6/2014 9.184 Yes Y U U 14.8 14.8 pci/l 

1601034951A 1601034951A AMERICIUM-241 2/6/2014 2.615 Yes Y U U 4.51 4.51 pcill 

1601034951A 1601034951A BISMUTH-212 2/6/2014 21.48 Yes Y U U 55.2 55.2 pci/l 

1601034951A 1601034951A BISMUTH-214 2/6/2014 -10.78 Yes Y U U 12.7 12.7 pci/l 

1601034951A 1601034951A COBALT-60 2/6/2014 -0.03265 Yes Y U U 5.78 5.78 pci/l 

1601034951A 1601034951A POTASSIUM-40 2/6/2014 -69.51 Yes Y U U 84.7 84.7 pci/l 

Page 17 of31 



SDG: 16054051 

An;qtk:al MatIDI E901.1 

SalllllBll .. S_IBII Chamal NIIIII Anal Data Rasult Rap ... t Dotaet Lab Qual Val Qual AnallJlal Rl Mil '-'Its 
1601034951A 

1601034951A 

1601034951A 

1601034951A 

1601034951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601 044951 A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601 044951 A 

1601044951A 

1601044951A 

1601044951A 

FB014-20140131 

FB014-20140131 

1601034951A CESIUM-137 

1601034951A LEAD-214 

1601034951A PROTACTINIUM 231 

1601034951A Protactinium 234 

1601034951A LEAD-212 

1601044951A ACTINIUM 228 

1601044951A RADIUM-226 

1601044951A Protactinium 234 

1601044951A PROTACTINIUM 231 

1601044951A POTASSIUM-40 

1601044951A LEAD-212 

1601044951A LEAD-210 

1601044951A COBALT-60 

1601044951A CESIUM-137 

1601044951A BISMUTH-214 

1601044951A AMERICIUM-241 

1601044951A LEAD-214 

1601044951A RADIUM-228 

1601044951A THALLlUM-208 

1601044951A THORIUM-234 

1601044951A URANIUM 

1601044951A URANIUM-235 

1601044951A BISMUTH-212 

160-5405-5 

160-5405-5 

ACTINIUM 228 

Protactinium 234 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/612014 

2/6/2014 

1.671 

4.702 

6.181 

65.89 

2.013 

0.008652 

0.02563 

-0.2368 

0.02156 

-0.0747 

0.004461 

0.01332 

0.001507 

0.001752 

-0.001624 

-0.0006093 

0.01292 

0.008652 

0.002789 

0.01201 

0.01201 

0.008551 

0.001881 

18.2 

364 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

4.83 4.83 pcill 

8.56 8.56 pcill 

114 114 pcill 

604 604 pcill 

7.22 7.22 pcill 

0.0143 0.0143 pci/g 

0.0880 0.0880 pci/g 

0.710 0.710 pci/g 

0.0854 0.0854 pci/g 

0.0927 0.0927 pci/g 

0.00652 0.00652 pci/g 

0.0836 0.0836 pci/g 

0.00566 0.00566 pci/g 

0.00495 0.00495 pci/g 

0.0120 0.0120 pci/g 

0.00660 0.00660 pci/g 

0.00634 0.00634 pci/g 

0.0143 0.0143 pci/g 

0.00421 0.00421 pci/g 

0.0782 0.0782 pci/g 

0.0782 0.0782 pci/g 

0.0172 0.0172 pci/g 

0.0472 0.0472 pci/g 

9.69 

474 

9.69 

474 

pcill 

pcill 
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SDG: 16054051 

A_tical Matllld E901.1 

SallJllB II IBJ SlII1IlB II Chamal Ft. Anal Data Rasolt Rapurt IJQtact Lab Qual Val Qual Rnalillal 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB014-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

FB015-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

LT-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

LT-R-001-0-5-20140131 

LT-R-001-0-5-20140131 

LT-R-001-0-5-20140131 

160-5405-5 

160-5405-5 

160-5405-5 

160-5405-5 

160-5405-5 

160-5405-5 

160-5405-5 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-6 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

PROTACTINIUM 231 

POTASSIUM-40 

LEAD-214 

LEAD-212 

CESIUM-137 

BISMUTH-212 

BISMUTH-214 

PROTACTINIUM 231 

LEAD-214 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

CESIUM-137 

LEAD-212 

Protactinium 234 

POTASSIUM-40 

BISMUTH-212 

URANIUM-235 

URANIUM 

THORIUM-234 

THALLlUM-208 

RADIUM-228 

ACTINIUM 228 

LEAD-214 

BISMUTH-214 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

211312014 

2/13/2014 

2/13/2014 

-38.4 

18 

-4.49 

-1.53 

0.0458 

17.5 

5.9 

-45.8 

-0.0129 

8.54 

28.6 

4.03 

1.51 

7.62 

-286 

-76.9 

0.935 

0.0628 

0.914 

0.914 

0.268 

0.832 

0.832 

0.787 

0.716 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL 

116 

59.0 

10.6 

7.40 

3.16 

47.9 

10.8 

127 

12.3 

16.7 

54.5 

12.1 

3.87 

9.90 

765 

92.1 

Mil 
116 

59.0 

10.6 

7.40 

3.16 

47.9 

10.8 

127 

12.3 

16.7 

54.5 

12.1 

3.87 

9.90 

765 

92.1 

... Its 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pc ill 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

0.0958 0.0958 pci/g 

0.0438 0.0438 pci/g 

0.197 0.197 pci/g 

0.197 0.197 pci/g 

0.00967 0.00967 pci/g 

0.0292 0.0292 pci/g 

0.0292 0.0292 pci/g 

0.0173 0.0173 pci/g 

0.0163 0.0163 pci/g 
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SDG: 16054051 

A.aytk:al Motllld E901.1 

SalOOlo 11__ labS_loll Chomal 1II1II Anal Dato Rosult ROPlI't Dotoet Lab Qual Val Qual AnallJlal 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

LT-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

L T-R-001-0-5-20140131 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131LR 

LT-R-001-0-5-20140131 LR 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131LR 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131LR 

L T-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

LT-R-001-0-5-20140131 LR 

L T-R-001-0-5-20140131 LR 

L T-R-001-5-10-20140131 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

160-5405-1 

LEAD-210 

LEAD-212 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

RADIUM-226 

160-5405-1 LR CESIUM-137 

160-5405-1 LR COBALT -60 

160-5405-1LR ACTINIUM 228 

160-5405-1LR AMERICIUM-241 

160-5405-1LR BISMUTH-212 

160-5405-1LR BISMUTH-214 

160-5405-1LR URANIUM-235 

160-5405-1LR PROTACTINIUM 231 

160-5405-1LR THORIUM-234 

160-5405-1 LR LEAD-210 

160-5405-1 LR LEAD-212 

160-5405-1 LR THALLI U M-208 

160-5405-1LR RADIUM-228 

160-5405-1LR RADIUM-226 

160-5405-1 LR Protactinium 234 

160-5405-1LR URANIUM 

160-5405-1LR LEAD-214 

160-5405-1LR POTASSIUM-40 

160-5405-2 ACTINIUM 228 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

211412014 

2/14/2014 

2/13/2014 

0.759 

0.892 

1.05 

-0.351 

10.4 

1.59 

-0.002527 

0.001165 

0.8058 

-0.002041 

0.858 

0.7104 

0.05683 

-0.3301 

0.797 

0.8262 

0.8117 

0.2702 

0.8058 

1.663 

1.692 

0.797 

0.8042 

10.9 

0.991 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RL Mil. IlIIts 

0.196 0.196 pci/g 

0.0132 0.0132 pci/g 

1.15 

0.261 

1.15 

0.261 

pci/g 

pci/g 

0.0866 0.0866 pci/g 

0.179 0.179 pci/g 

0.00796 0.00796 pci/g 

0.00922 0.00922 pci/g 

0.0316 0.0316 pci/g 

0.0240 0.0240 pci/g 

0.0883 0.0883 pci/g 

0.0184 0.0184 pci/g 

0.0417 0.0417 pci/g 

0.251 0.251 pci/g 

0.199 0.199 pci/g 

0.184 0.184 pci/g 

0.0169 0.0169 pci/g 

0.00911 0.00911 pci/g 

0.0316 0.0316 pci/g 

0.191 0.191 pci/g 

0.842 0.842 pci/g 

0.199 0.199 pci/g 

0.0186 0.0186 pci/g 

0.0953 0.0953 pci/g 

0.0354 0.0354 pci/g 
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SDG: 16054051 

AmQttal Mothod E901.1 

Saqloll lBJ S_101l Chomal Naill Anal Data Rosult Ropurt Dota.:t Lab Qual Val Qual. .AmlJllai 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

LT-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

LT-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

LT-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

LT-R-001-5-10-20140131 

L T-R-001-5-10-20140131 

LT-R-001-GW-20140131 

L T-R-001-GW-20140131 

LT-R-001-GW-20140131 

L T-R-001-GW-20140131 

L T-R-001-GW-20140131 

L T-R-001-GW-20140131 

LT-R-001-GW-20140131 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-2 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

160-5405-3 

BISMUTH-212 

BISMUTH-214 

LEAD-214 

LEAD-212 

Protactinium 234 

POTASSIUM-40 

LEAD-210 

URANIUM 

THORIUM-234 

THALLlUM-208 

PROTACTINIUM 231 

RADIUM-228 

RADIUM-226 

URANIUM-235 

LEAD-214 

POTASSIUM-40 

CESIUM-137 

LEAD-212 

PROTACTINIUM 231 

BISMUTH-212 

BISMUTH-214 

L T-R-001-GW-20140131 160-5405-3 Protactinium 234 

L T-R-001-GW-20140131 160-5405-3 ACTINIUM 228 

LT-R-001-GW-20140131LR 160-5405-3LR POTASSIUM-40 

LT-R-001-GW-20140131LR 160-5405-3LR PROTACTINIUM 231 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/612014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

21712014 

21712014 

0.956 

0.76 

0.858 

0.945 

2.59 

18 

0.937 

0.888 

0.888 

0.316 

-0.264 

0.991 

1.87 

0.0883 

56.1 

13 

-2.31 

0.146 

-33.8 

12.1 

57.4 

-2.43 

12.1 

-75.4 

11.07 

Yes 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rl Mil IlIIts 

0.115 0.115 pci/g 

0.0219 0.0219 pci/g 

0.0222 0.0222 pci/g 

0.0194 0.0194 pci/g 

1.15 1.15 pci/g 

0.127 0.127 pci/g 

0.230 0.230 pci/g 

0.235 0.235 pci/g 

0.235 0.235 pci/g 

0.0105 0.0105 pci/g 

0.293 0.293 pci/g 

0.0354 0.0354 pci/g 

0.218 0.218 pci/g 

0.0483 0.0483 pci/g 

10.4 10.4 pcill 

75.7 

5.43 

7.88 

120 

47.6 

11.3 

508 

12.5 

78.3 

138 

75.7 

5.43 

7.88 

120 

47.6 

11.3 

508 

12.5 

78.3 

138 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 

pcill 
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AIIQtk:al Mathod E90 1. 1 

SaQJIB I) Lm S8QJ1B I) Chamal Nn Anal_118m Rasult Rall ... t Damet Lab Qual Val Qual Rnallllal 

LT-R-001-GW-20140131LR 160-5405-3LR Protactinium 234 

L T-R-001-GW-20140131 LR 160-5405-3LR ACTINIUM 228 

L T-R-001-GW-20140131 LR 160-5405-3LR CESIUM-137 

LT-R-001-GW-20140131LR 160-5405-3LR LEAO-212 

L T-R-001-GW-20140131 LR 160-5405-3LR LEAO-214 

L T -R-001-GW-20140131 LR 160-5405-3LR BISMUTH-214 

LT-R-001-GW-20140131LR 160-5405-3LR AMERICIUM-241 

LT-R-001-GW-20140131LR 160-5405-3LR COBALT-60 

LT-R-001-GW-20140131LR 160-5405-3LR BISMUTH-212 

L T-R-002-GW-20140131 

LT-R-002-GW-20140131 

L T-R-002-GW-20140131 

L T -R-002-GW-20140131 

LT-R-002-GW-20140131 

LT-R-002-GW-20140131 

L T-R-002-GW-20140131 

L T-R-002-GW-20140131 

LT-R-002-GW-20140131 

L T-R-003-GW-20140131 

LT-R-003-GW-20140131 

L T-R-003-GW-20140131 

LT-R-003-GW-20140131 

LT-R-003-GW-20140131 

LT-R-003-GW-20140131 

L T-R-003-GW-20140131 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-4 

160-5405-7 

160-5405-7 

160-5405-7 

160-5405-7 

160-5405-7 

160-5405-7 

160-5405-7 

BISMUTH-214 

CESIUM-137 

BISMUTH-212 

LEAO-212 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

LEAO-214 

ACTINIUM 228 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

ACTINIUM 228 

LEAO-212 

BISMUTH-212 

BISMUTH-214 

2/7/2014 

2nt2014 

2nt2014 

2nt2014 

2/7/2014 

2/7/2014 

2/7/2014 

2nt2014 

2/7/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

2/6/2014 

247.7 

-1.236 

0.03227 

1.186 

45.59 

36.35 

-0.4542 

0.7588 

-16.51 

21.7 

1.49 

25.2 

11 

-362 

-14.8 

88.4 

34.2 

27.2 

38 

7.28 

3.3 

7.82 

2.98 

15.9 

64.7 
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U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rl 

469 

17.4 

4.75 

8.08 

10.5 

11.7 

9.30 

4.56 

56.9 

9.93 

3.88 

47.0 

7.83 

554 

109 

51.0 

9.81 

13.4 

596 

95.7 

60.2 

14.7 

7.36 

42.4 

7.97 

Mil 
469 

17.4 

4.75 

8.08 

10.5 

11.7 

9.30 

4.56 

56.9 

9.93 

3.88 

47.0 

7.83 

554 

109 

51.0 

9.81 

13.4 

596 

95.7 

60.2 

14.7 

7.36 

42.4 

7.97 

Ildts 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pci/l 

pcill 

pci/l 

pci/l 

pci/l 

pci/l 
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SDG: 16054051 

AlUytlcal MatIDI E901.1 

SalllJlBll 1m S8IIlJ1B1l ChancalN_ Anal Data Kasult Ka~ort Dataet Lab Qual Val Qual Rnal wal Rl Mil a.dts 

L T-R-003-GW-20140131 160-5405-7 CESIUM-137 2/6/2014 0.0798 Yes Y U U 4.27 4.27 pci/l 

L T-R-003-GW-20140131 160-5405-7 LEAD-214 2/6/2014 71.2 Yes Y 10.4 10.4 pci/l 

AlUytlcal MatIDI E903.0 

SalllJlBll 1m S_IB II ChancalN_ Anal Data Kasult Ka~ort Dataet Lab Qual Val Qual Rnal wal Rl Mil Units 

1601034751A 1601034751A RADIUM-226 2/11/2014 0.06645 Yes Y U U 0.158 0.158 pci/l 

FB014-20140131 160-5405-5 RADIUM-226 2/11/2014 0.0875 Yes Y U U 0.155 0.155 pci/l 

FB014-20140131 LR 160-5405-5LR RADIUM-226 2/11/2014 0.1224 Yes Y U U 0.149 0.149 pci/l 

FB015-20140131 160-5405-6 RADIUM-226 2/11/2014 0.0567 Yes Y U U 0.147 0.147 pci/l 

L T-R-001-GW-20140131 160-5405-3 RADIUM-226 2/11/2014 0.426 Yes Y 0.136 0.136 pci/l 

L T-R-002-GW-20140131 160-5405-4 RADIUM-226 2/11/2014 7.4 Yes Y 0.283 0.283 pci/l 

L T-R-003-GW-20140131 160-5405-7 RADIUM-226 2/12/2014 3.53 Yes Y 0.125 0.125 pci/l 

AlUytlcal MatIDI E904.0 

SalllJlBll Lab SanplBll ChamalN_ Anal Data Kasult Ka~ort Dataet Lab Qual Val Qual Rnal Wal Rl Mil Units 

1601033121A 1601033121A RADIUM-228 2/10/2014 -0.05795 Yes Y U U 0.300 0.300 pci/l 

FB014-20140131 160-5405-5 RADIUM-228 2/10/2014 0.217 Yes Y U U 0.387 0.387 pci/l 

FB015-20140131 160-5405-6 RADIUM-228 2/10/2014 0.00759 Yes Y U U 0.333 0.333 pci/l 

LT-R-001-GW-20140131 160-5405-3 RADIUM-228 2/10/2014 0.535 Yes Y 0.364 0.364 pci/l 

L T-R-001-GW-20140131 LR 160-5405-3LR RADIUM-228 2/10/2014 0.1935 Yes Y U U 0.359 0.359 pci/l 

L T -R-002-GW-20140131 160-5405-4 RADIUM-228 2/10/2014 3.07 Yes Y 0.730 0.730 pci/l 

L T-R-003-GW-20140131 160-5405-7 RADIUM-228 2/10/2014 1.8 Yes Y 0.369 0.369 pci/l 
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A_Ital Motllld E903.0 

Sagloll ~ SIll1lIoIl Chomal N_ Anal Dato Rosun Roport Dotlli:LJJJILQuai Val Qual AnallJlaI RL Mil. IlIns 
1601127391A 

L T-R-002-GW-20140131 

LT-R-003-GW-20140131 

1601127391A RADIUM-226 

160-5405-4 

160-5405-7 

RADIUM-226 

RADIUM-226 

3/30/2014 

3/30/2014 

3/30/2014 

0.05449 

1.27 

0.852 

Yes 

Yes 

Yes 

Y 

Y 

Y 

U U 0.0633 0.0633 pcill 

0.152 0.152 pcill 

0.0628 0.0628 pcill 
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Analyttal MoUDI A-01-R 

SalllllB I) 1.00 SOOIIIB II Chomal NlIIII Anal Data Rosolt Roport Dlltact Lab Qual Val Qual Anal wal RL Mil. ~Its 

1601051031A 

1601051031A 

1601051031A 

1601051051A 

1601051051A 

1601051051A 

LT-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T -G-019-8-1 0-20140206 

L T -G-019-8-1 0-20140206 

1601051031A THORIUM-230 

1601051031A THORIUM 

1601051031A THORIUM-228 

1601051051A URANIUM 233 AND 234 

1601051051A URANIUM-235 

1601051051A URANIUM 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM 233 AND 234 

URANIUM-235 

LT-G-019-8-10-20140206 160-5481-1 URANIUM 

LT-G-019-8-10-20140206LR 160-5481-1LR THORIUM-228 

LT-G-019-8-10-20140206LR 160-5481-1LR THORIUM 

L T-G-019-8-10-20140206LR 160-5481-1 LR THORIUM-230 

LT-G-019-8-10-20140206LR 160-5481-1LR URANIUM 

LT-G-019-8-10-20140206LR 160-5481-1LR URANIUM 233 AND 234 

LT-G-019-8-10-20140206LR 160-5481-1LR URANIUM-235 

AnalYttal MoUDI E901.1 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

0.07563 

-0.009951 

0.05264 

0.02747 

0.01351 

0.02359 

0.268 

0.352 

0.205 

0.27 

-0.00251 

0.2 

0.3423 

0.2574 

0.4452 

0.3431 

0.3515 

o 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

SalOOlB I) 1.00 SOO1IIB II Chomal NlIIII Anal Data Rosolt Roport Dlltact Lab gual Val qual Anal Wal 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A LEAD-210 

1601044951A Protactinium 234 

1601044951A PROTACTINIUM 231 

1601044951A RADIUM-228 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

0.01332 

-0.2368 

0.02156 

0.008652 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

0.100 0.100 pci/g 

0.0687 0.0687 pci/g 

0.0869 0.0869 pci/g 

0.0726 0.0726 pci/g 

0.0823 0.0823 pci/g 

0.0781 0.0781 pci/g 

0.115 0.115 pci/g 

0.124 0.124 pci/g 

0.0802 0.0802 pci/g 

0.0696 0.0696 pci/g 

0.0610 0.0610 pci/g 

0.0558 0.0558 pci/g 

0.111 0.111 pci/g 

0.0830 0.0830 pci/g 

0.0953 0.0953 pci/g 

0.0645 0.0645 pci/g 

0.0760 0.0760 pci/g 

0.0465 0.0465 pci/g 

RL Mil. ~Its 

0.0836 0.0836 pci/g 

0.710 0.710 pci/g 

0.0854 0.0854 pci/g 

0.0143 0.0143 pci/g 
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A_Imal MotIIJII E901.1 

SalOOlB II LI* SIII1IIB II Chomal NIIIJI Anal Data Rosult Raport IIBtact Lab Qual Val Qual RnallJlal RL - - Mil. IlIIts 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

L T-G-019-8-10-20140206 

L T -G-019-8-1 0-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T -G-019-8-1 0-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

L T-G-019-8-10-20140206 

1601044951A THALLlUM-208 

1601044951A AMERICIUM-241 

1601044951A ACTINIUM 228 

1601044951A RADIUM-226 

1601044951A CESIUM-137 

1601044951A THORIUM-234 

1601044951A LEAD-212 

1601044951A LEAD-214 

1601044951A COBALT-60 

1601044951A URANIUM 

1601044951A BISMUTH-212 

1601044951A POTASSIUM-40 

1601044951A BISMUTH-214 

1601044951A URANIUM-235 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

RADIUM-228 

URANIUM 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

LEAD-212 

LEAD-214 

POTASSIUM-40 

PROTACTINIUM 231 

Protactinium 234 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

211412014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

0.002789 

-0.0006093 

0.008652 

0.02563 

0.001752 

0.01201 

0.004461 

0.01292 

0.001507 

0.01201 

0.001881 

-0.0747 

-0.001624 

0.008551 

0.349 

0.347 

0.349 

0.424 

0.294 

0.242 

0.353 

0.325 

10 

-0.184 

0.626 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.00421 0.00421 pci/g 

0.00660 0.00660 pci/g 

0.0143 0.0143 pci/g 

0.0880 0.0880 pci/g 

0.00495 0.00495 pci/g 

0.0782 0.0782 pci/g 

0.00652 0.00652 pci/g 

0.00634 0.00634 pci/g 

0.00566 0.00566 pci/g 

0.0782 0.0782 pci/g 

0.0472 0.0472 pci/g 

0.0927 0.0927 pci/g 

0.0120 0.0120 pci/g 

0.0172 0.0172 pci/g 

0.0226 0.0226 pci/g 

0.130 0.130 pci/g 

0.0226 0.0226 pci/g 

0.0738 0.0738 pci/g 

0.0117 0.0117 pci/g 

0.117 0.117 pci/g 

0.00832 0.00832 pci/g 

0.0125 0.0125 pci/g 

0.0643 0.0643 pci/g 

0.169 

0.842 

0.169 pci/g 

0.842 pci/g 
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AlBYtEal Matlllll E901.1 

SaQJlo1I Lab S_1011 Ch_aI N_ Anal Data Rasult Rap ... t Domet Lab 1IIIaI Val Qual AnallJlal 

L T-G-019-8-10-20140206 

L T -G-019-8-1 0-20140206 

L T -G-019-8-1 0-20140206 

L T-G-019-8-10-20140206 

160-5481-1 

160-5481-1 

160-5481-1 

160-5481-1 

RADIUM-226 

THORIUM-234 

THALLlUM-208 

URANIUM-235 

2/14/2014 

2/14/2014 

2/14/2014 

2/14/2014 

0.749 

0.347 

0.102 

0.0433 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

RL Mil Ildts 

0.119 0.119 pci/g 

0.130 0.130 pci/g 

0.00526 0.00526 pci/g 

0.0287 0.0287 pci/g 
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ABytEal Mothod A-01-R 

SalOOlo II l.OO SIII11I0 II Chomal N_ Anal Dato Rosult Rop ... t Domet Lab Qual Val Qual AnallJlaI RL - -- . - Mil adts 

1601051031A 

1601051031A 

1601051031A 

1601051051A 

1601051051A 

1601051051A 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

LT-R-003-5-10-20140131 

L T-R-003-5-10-20140131 

L T-R-003-5-10-20140131 

L T-R-003-5-10-20140131 

L T-R-003-5-10-20140131 

L T-R-003-5-10-20140131 

1601051031A THORIUM-230 

1601051031A THORIUM-228 

1601051031A THORIUM 

1601051051A URANIUM 

1601051051A URANIUM-235 

1601051051A URANIUM 233 AND 234 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-3 

160-5485-3 

160-5485-3 

160-5485-3 

160-5485-3 

160-5485-3 

THORIUM 

THORIUM-228 

THORIUM-230 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

THORIUM-230 

THORIUM 

THORIUM-228 

URANIUM 

URANIUM 233 AND 234 

URANIUM-235 

THORIUM-230 

THORIUM-228 

THORIUM 

URANIUM-235 

URANIUM 233 AND 234 

URANIUM 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

2/20/2014 

0.07563 

0.05264 

-0.009951 

0.02359 

0.01351 

0.02747 

0.375 

0.415 

0.485 

0.00851 

0.362 

0.451 

0.856 

0.489 

0.475 

0.399 

0.411 

0.0227 

0.777 

0.486 

0.322 

0.0183 

0.39 

0.276 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.100 0.100 pci/g 

0.0869 0.0869 pci/g 

0.0687 0.0687 pci/g 

0.0781 0.0781 pci/g 

0.0823 0.0823 pci/g 

0.0726 0.0726 pci/g 

0.0518 0.0518 pci/g 

0.0979 0.0979 pci/g 

0.0759 0.0759 pci/g 

0.0708 0.0708 pci/g 

0.0708 0.0708 pci/g 

0.0667 0.0667 pci/g 

0.0768 0.0768 pci/g 

0.0610 0.0610 pci/g 

0.0890 0.0890 pci/g 

0.0582 0.0582 pci/g 

0.0583 0.0583 pci/g 

0.0725 0.0725 pci/g 

0.0893 0.0893 pci/g 

0.0963 0.0963 pci/g 

0.0937 0.0937 pci/g 

0.0895 0.0895 pci/g 

0.0763 0.0763 pci/g 

0.0669 0.0669 pci/g 
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ABytk:al Mathod E901.1 

laqlll I) lit I_III I) Chamal Nn _ Anal Data .. Rasult RaplI't Dlltact Lab gual Val Qual AnallJlaI RL Mil. IlIIts 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

1601044951A 

LT-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

1601044951A URANIUM-235 

1601044951A BISMUTH-212 

1601044951A THORIUM-234 

1601044951A AMERICIUM-241 

1601044951A ACTINIUM 228 

1601044951A POTASSIUM-40 

1601044951A PROTACTINIUM 231 

1601044951A Protactinium 234 

1601044951A RADIUM-226 

1601044951A THALLlUM-208 

1601044951A URANIUM 

1601044951A BISMUTH-214 

1601044951A CESIUM-137 

1601044951A COBALT-60 

1601044951A LEAD-210 

1601044951A LEAD-212 

1601044951A LEAD-214 

1601044951A RADIUM-228 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

LEAD-214 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-212 

POTASSIUM-40 

PROTACTINIUM 231 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

0.008551 

0.001881 

0.01201 

-0.0006093 

0.008652 

-0.0747 

0.02156 

-0.2368 

0.02563 

0.002789 

0.01201 

-0.001624 

0.001752 

0.001507 

0.01332 

0.004461 

0.01292 

0.008652 

0.386 

0.605 

0.624 

0.35 

0.611 

8.63 

-0.289 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0172 0.0172 pci/g 

0.0472 0.0472 pci/g 

0.0782 0.0782 pci/g 

0.00660 0.00660 pci/g 

0.0143 0.0143 pci/g 

0.0927 0.0927 pci/g 

0.0854 0.0854 pci/g 

0.710 0.710 pci/g 

0.0880 0.0880 pci/g 

0.00421 0.00421 pci/g 

0.0782 0.0782 pci/g 

0.0120 0.0120 pci/g 

0.00495 0.00495 pci/g 

0.00566 0.00566 pci/g 

0.0836 0.0836 pci/g 

0.00652 0.00652 pci/g 

0.00634 0.00634 pci/g 

0.0143 0.0143 pci/g 

0.0139 0.0139 pci/g 

0.0233 0.0233 pci/g 

0.0815 0.0815 pci/g 

0.0139 0.0139 pci/g 

0.0106 0.0106 pci/g 

0.0638 0.0638 pci/g 

0.214 0.214 pci/g 

Page 29 of31 



SDG: 16054851 

AByttal MotlJJd E901.1 

Sa .... 111 II tm S_III II Chomal Nn Anal Data Rosun ROPlI't Dotaet Lab Qual Val Qual HnallJlal 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

LT-R-002-0-5-20140131 

L T-R-002-0-5-20140131 

L T-R-002-5-10-20140131 

LT-R-002-5-10-20140131 

LT-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

LT-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

LT-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

LT-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

L T-R-002-5-10-20140131 

LT-R-003-5-10-20140131 

L T-R-003-5-10-20140131 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-1 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-2 

160-5485-3 

160-5485-3 

Protactinium 234 

RADIUM-226 

RADIUM-228 

THALLlUM-208 

THORIUM-234 

URANIUM 

URANIUM-235 

LEAD-210 

URANIUM 

RADIUM-228 

RADIUM-226 

Protactinium 234 

PROTACTINIUM 231 

POTASSIUM-40 

THORIUM-234 

URANIUM-235 

ACTINIUM 228 

BISMUTH-212 

BISMUTH-214 

LEAD-210 

LEAD-212 

LEAD-214 

THALLlUM-208 

LEAD-214 

URANIUM-235 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

2/13/2014 

1.08 

1.13 

0.605 

0.201 

0.525 

0.525 

0.0461 

0.341 

0.503 

0.599 

1.03 

0.975 

-0.221 

6.73 

0.503 

0.0564 

0.599 

0.712 

0.356 

0.417 

0.622 

0.41 

0.208 

0.343 

0.0276 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

U 

U 

U 

U 

U 

U 

RL Mil. Ildts 

0.705 0.705 pci/g 

0.137 0.137 pci/g 

0.0233 0.0233 pci/g 

0.00736 0.00736 pci/g 

0.153 0.153 pci/g 

0.153 0.153 pci/g 

0.0338 0.0338 pci/g 

0.137 0.137 pci/g 

0.189 0.189 pci/g 

0.0241 0.0241 pci/g 

0.173 0.173 pci/g 

1.14 

0.245 

1.14 pci/g 

0.245 pci/g 

0.0835 0.0835 pci/g 

0.189 0.189 pci/g 

0.0389 0.0389 pci/g 

0.0241 0.0241 pci/g 

0.0962 0.0962 pci/g 

0.0167 0.0167 pci/g 

0.155 0.155 pci/g 

0.0134 0.0134 pci/g 

0.0138 0.0138 pci/g 

0.00947 0.00947 pci/g 

0.0112 0.0112 pci/g 

0.0286 0.0286 pci/g 
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SDG: 16054851 

AByttai Method E901.1 

S8111J1II1I IJfJ S8II1I1II11 ChonDI NIIIII Anal Data Rosun Ro~ort Domet Lab Qual Val Qual RnallJlaI RL Mil. a.dts 

L T-R-003-5-10-20140131 160-5485-3 URANIUM 2/13/2014 0.435 Yes Y 0.145 0.145 pci/g 

L T-R-003-5-10-20140131 160-5485-3 THORIUM-234 2/13/2014 0.435 Yes Y 0.145 0.145 pci/g 

L T-R-003-5-10-20140131 160-5485-3 THALLlUM-208 2/13/2014 0.163 Yes Y 0.00609 0.00609 pci/g 

LT-R-003-5-10-20140131 160-5485-3 RADIUM-228 2/13/2014 0.511 Yes Y 0.0209 0.0209 pci/g 

LT-R-003-5-10-20140131 160-5485-3 RADIUM-226 2/13/2014 0.868 Yes Y 0.142 0.142 pci/g 

L T-R-003-5-10-20140131 160-5485-3 Protactinium 234 2/13/2014 0.714 Yes Y 0.688 0.688 pci/g 

L T-R-003-5-10-20140131 160-5485-3 POTASSIUM-40 2/13/2014 7.8 Yes Y 0.0632 0.0632 pci/g 

L T-R-003-5-10-20140131 160-5485-3 ACTINIUM 228 2/13/2014 0.511 Yes Y 0.0209 0.0209 pci/g 

L T-R-003-5-10-20140131 160-5485-3 LEAD-212 2/13/2014 0.535 Yes Y 0.00959 0.00959 pci/g 

L T-R-003-5-10-20140131 160-5485-3 LEAD-210 2/13/2014 0.338 Yes Y 0.122 0.122 pci/g 

L T-R-003-5-10-20140131 160-5485-3 BISMUTH-214 2/13/2014 0.303 Yes Y 0.0125 0.0125 pci/g 

L T-R-003-5-10-20140131 160-5485-3 BISMUTH-212 2/13/2014 0.514 Yes Y 0.0630 0.0630 pci/g 

L T-R-003-5-10-20140131 160-5485-3 PROTACTINIUM 231 2/13/2014 0.25 Yes Y 0.130 0.130 pci/g 
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